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study  of  North  Amcric;m  forms  of  the  rkv  nits  (poiuis  Oryzomtjs),  hy  Edward  A.  (Joldman,  ivssistant 
bkilogLsl  of  this  hunnui.  This  anistitutos  a  revision  of  this  group,  based  chielly  u\xm  material  ui  iho 
collection  of  the  IMologic-al  Survey.  Rice  rats  are  distributed  from  tlic  latitude  of  Maryland  and  Delaware 
south  thnnigh  parts  of  the  Southeastern  States,  Mexico,  and  Contral  America  to  South  America,  where 
they  rvKUjh  their  highest  development.  While  not  so  injurious  to  agriculture  as  some  other  rodents,  they 
wnsiMue  in  the  aggregate  large  quantities  of  forage  when,  like  wttonrats  and  meadow  mice,  they  uicreaso 
Ivxally  to  excessive  numlvrs.  V  knowledge  of  their  distribution,  as  presented  in  this  report  and  itsaccom 
piuiying  maps,  will  aid  in  studies  made  to  control  the  depredations  of  rice  rats.  Owuig  to  their  nocturnal 
habits  the  animals  are  little  known,  and  their  economic  relations  should  be  better  understood. 
Respectfully, 

E.  AV.  Nelson, 
Chief,  Biological  Survey, 

Hon.  P.  F.  Houston, 

Secretary  of  Agriculture. 
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THE  UKE  ]\m  OF  KOltTIf  A:\IEItICA. 

(GcnilS  OilYZOMVH.) 


By  Edward  A.  (Idi.D.MAM. 


INTRODUCTION. 

The  rice  rats  of  the  genus  Oryzomys  Ix'loiig  to  Uio  murine  sub- 
family Cricetina),  which  includes  also  a  number  of  closely  allied 
generic  groups  of  American  rodents,  as  the  vesper  rats  (Nyctmnys) , 
deer  mice  (Peromyscus) ,  grasshopper  mice  (OnycTiomys) ,  and  others. 
By  reason  of  their  small  size  and  nocturnal  habits  all  these  rodents 
largely  escape  observation,  and  the  economic  importance  resulting 
from  their  excessive  numbers  and  wide  distri})ution  is  not  generally 
realized.  The  vernacular  name  ^'rice  meadow-mouse,"  bestowed 
on  Oryzomys  palustris  by  Bachman,  because  originally  it  was  found 
in  the  rice  fields  of  South  Carolina  and  Georgia,  has  led  to  the 
appellation  ''rice  rat"  commonly  applied  to  all  species  of  the  genus, 
although  many  inhabit  regions  where  rice  is  not  cultivated. 

Owing  to  similarity  in  ratlike  form  and  general  appearance,  most 
of  the  genera  with  which  Oryzomys  is  allied,  including  species  with 
widely  differing  habits,  are  scarcely  recognizable  by  external  char- 
acters alone,  and  reliance  must  be  placed  on  distinguishing  features 
exhibited  by  skulls  and  teeth.  The  genus  Oryzomys  comprises  a 
somewhat  composite  assemblage  of  species  presenting  considerable 
diversity  in  general  characters,  but  having  the  essential  dental 
arrangement  repeated  with  remarkable  fidelity  throughout  the 
series. 

The  general  range  of  the  genus  is  from  New  Jersey  and  the  central 
part  of  the  Mississippi  Valley  southward,  the  group  being  represented 
in  nearly  every  part  of  South  America  and  apparently  reaching  its 
greatest  development  there.  More  than  150  species  and  subspecies 
have  been  described,  of  which  number,  however,  some  have  been  seg- 
regated in  the  erection  of  closely  allied  genera,  and  others  are  doubt- 
fully allocated.  Many  regions  remain  unexplored  and  the  nimiber 
of  forms  assignable  to  Oryzomys  as  now  restricted  will  probably  far 
outnumber  those  of  any  other  genus  of  American  rodents.  In  the 
present  revision  are  treated  the  North  American  continental  species 
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as  far  ivs  the  eastern  border  of  Panama,  and  those  of  outlying  islands. 
Fifty-one  forms  of  21  species  are  recognized,  two  of  which  are  char- 
acterized for  the  first  time.  These  are  comprised  in  the  three  sub- 
genera Oryzomys^  Oli^oryzomi/s,  and  Melanojnys. 

HABITS  AND  KCONOMIC  RKLATIONS. 

The  habits  of  all  the  rice  rats  are  somewhat  similar,  but  differ  in 
details  in  conformity  with  varying  environmental  conditions.  In 
general,  a  preference  is  shown  for  meadows  or  marshy  areas,  com- 
monly in  the  vicinity  of  water  at  rather  low  elevations;  but  some 
species  have  ascended,  especially  along  the  courses  of  streams,  to 
high  altitudes:  othei*s,  departing  farther  from  the  semiaquatic 
environment,  have  entered  the  forest  and  become  partially  scan- 
sorial.  They  are  nocturnal  and,  like  many  other  small  rodents,  thus 
escape  ordinary  observation,  most  species  coming  out  and  wander- 
ing here  and  there  through  marsh,  meadow,  and  herbaceous  or 
even  shrubby  vegetation.  Fairly  well-worn  runways  are  sometimes 
made  along  the  edges  of  water  or  form  general  routes  through  dense 
vegetation,  but  these  are  not  so  well  defined  as  those  of  the  cotton 
rats  (Sigrnodoj-i) J  which  often  share  the  same  local  habitat.  The 
more  aquatic  species  readily  enter  the  water  and  swim  and  dive 
freely. 

The  nests,  made  of  plant  fibers  of  many  kinds,  are  placed  in  shallow 
burrows  or  sheltered  places,  commonly  under  massed  vegetation  on 
or  near  the  ground,  but  the  site  chosen  may  be  in  a  tangled  clump  of 
flags  or  marsh  grasses  standing  in  the  water.  From  3  to  7  young 
are  produced  at  a  birth,  4  or  5  being  the  usual  number.  In  Oivj- 
zorays  palustris  many  young  are  brought  forth  in  the  months  of 
April  and  May,  but  in  this  and  other  species  their  appearance  at  aU 
seasons  is  ample  evidence  that  there  is  no  definite  breeding  season, 
except  possibly  near  the  extreme  northern  limit  of  the  group. 

The  rice  rats  feed  extensively  on  green  or  succulent  plants,  food 
habits  shared  with  the  cottonrats  (Sigmodon)  and  meadow  mice  (J/i- 
crotus).  In  early  morning  many  freshly  cut  grass  stems  in  the 
meadows  evidence  their  nocturnal  activity  in  favored  places.  Wliile 
green  food  forms  the  normal  ration  of  most  species,  drier  foods,  as 
seeds,  also  are  eaten  to  some  extent,  and  as  with  some  other  small 
rodents  meat  is  relished  at  times.  Specimens  may  be  taken  in  meat- 
baited  traps,  and  individuals  thus  caught  are  sometimes  devoured 
by  their  own  kind.  Bachman,^  who  studied  the  habits  of  Oryzomys 
palmtris,  records  that  those  kept  in  captivity  fed  on  grains  of  various 
kinds,  but  always  gave  the  preference  to  small  pieces  of  meat."  In 
their  natural  habitat  he  observed  them  scratching  up  the  recently 


1  Audubon,  J.  J.,  and  Bachxnan,  John,  Quadr.  North  Amer.,  UI,  p.  215,  1854. 
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planted  rico.  lie  found  llial  lliey  Ix'j^in  f(H'(lin<^  on  rlcv.  \vh(m  it  is 
in  the  milky  state  and  conlinue  <^atliering  the  scattc^red  t^rains  in 
the  fields  during  autumn  and  winter,  lie  also  observed  them  feed- 
ing on  the  largo  seeds  of  tlie  gama  grass  (Tripsacum  dactyloides) ,  on 
those  of  the  wild  rye  {Elyrnus  vlrgiriicus) ,  and  at  certain  seasons  on 
those  of  the  marsh  grass  {SpaHiiid  (jldlmi) .  Bachman  further  states 
that  the  riee  rat  "sometimes  retires  to  the  shore  for  food,  ])ut  has  no 
disrelish  to  the  small  crustacea  and  mollusks  that  remain  on  the 
mud  at  the  subsiding  of  the  tid(5." 

Species  inhabiting  forested  areas  usually  become  very  abundant  in 
clearings  where  a  ground  cover  is  allowed  to  grow.  Kice  rats  appar- 
ently are  not  so  injurious  to  crops  as  some  other  rodents,  but  like 
the  cotton  rats  and  meadow  mice  increase  locally  to  excessive  num- 
bers and  then  consume,  in  the  aggregate,  very  large  quantities  of 
forage.  Methods  of  poisoning  that  have  proved  effective  in  checking 
the  ravages  of  meadow  mice  could  probably  be  utilized  with  similar 
success  in  the  control  of  rice  rats.  Owing  to  their  nocturnal  habits 
these  mice  are  preyed  upon  by  owls  and  doubtless  by  many  carnivor- 
ous mammals.  The  rice  rats  and  allied  members  of  the  great  murine 
family  to  which  they  belong  are  the  most  numerous  of  American 
mammals,  and  their  economic  relations  should  be  better  known. 

GENERAL  CHARACTERS. 

The  rice  rats  as  a  whole  present  a  wide  range  of  variation  in  external 
appearance.  Some  of  the  larger,  more  robust  species,  including 
Oryzomys  palustris,  have  not  infrequently  been  mistaken  for  Old 
World  rats  of  the  genus  Rattus,  which  have  followed  civilized  man 
in  his  migrations  and  now  not  only  universally  infest  his  structures, 
but  in  favorable  districts  invade  the  fields  in  close  competition  with 
native  rodents.  Superficial  resemblances  are  often  striking,  the 
bodily  proportions  and  color  and  texture  of  pelage  being  very  similar. 
On  the  other  hand,  many  species  are  widely  different  from  the  Old 
World  rats,  in  rich  tawny  coloration  or  character  of  pelage,  and  are 
more  likely  to  be  confused  with  alhed  American  murine  genera. 
The  smallest  North  American  species  (subgenus  Oligoryzomys)  simu- 
late in  color,  delicate  structure,  and  great  length  of  tail  some  of  the 
harvest  mice  (ReitTirodontomys) ;  another  group  (subgenus  Melanomys) 
is  more  robust,  the  tail  very  short,  and  general  proportions  Akodon- 
hke. 

In  Oryzomys  and  allied  genera  superficial  resemblances  frequently 
mask  the  more  essential  features,  and  external  characters,  especially 
size  and  color,  are  less  dependable  than  cranial  modifications  in  tracing 
relationships  of  species.  The  group  alignment,  however,  is  often 
indicated  by  proportions  of  body  and  limbs  ;  color  and  length  of 
general  pelage;  length  of  vibrissse;  hairiness  of  ears,  feet,  and  tail; 
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presence  or  nbseiu'o  of  \n\nn\non\  nift^  of  illicit al  bristles;  ami  form 
of  olaw-s.  Aside  from  liie  j^oneral  form  aiul  an<;iilari( y  of  the  skull, 
the  principal  characlei's  of  taxonomic  vahie  arc  the  followinijj:  Size 
and  form  of  incisoi-s  ai\(l  molars:  doptli  and  arrangement  of  reentrant 
angles,  form  and  position  of  enamel  ishmds,  and  development  of 
cusps  in  molar  crowns;  length  antl  form  of  anterior  ]>alatino  foramina; 
length  of  pahital  bridge:  position  of  lachrymals:  form  of  maxillcT, 
premaxilhe.  front als,  ]>arictals,  and  interparietal;  and  si/e  and  form 
of  audit al  bulhe. 

PKLAGE. 

Tlie  pelage  is  rather  harsh  in  texture  throughout  the  genus,  but 
varies  greatly  in  length  in  the  component  groups.  The  overfur  is 
longer,  the  vibrissje  shorter,  and  the  underfur  denser  and  more  woolly 
in  semiaquatic  species.  Groups  in  which  the  pelage  is  normally  short 
tend  to  develop  longer  fur  in  the  forms  which  range  at  high  altitudes; 
but  several  species,  some  \\'ith  pelage  much  longer  than  others,  may 
occur  together  at  the  same  elevations.  The  ears  are  rather  small  and 
in  t^-pical  Oryzomys  and  various  groups,  including  the  subgenus  Oligo- 
ryzomys,  the  hairy  covering  is  moderately  long,  coarse,  and  not 
sharply  differentiated  from  the  body  fur;  in  the  0.  talamancx  and 
other  groups  the  ears  are  minutely  pilose,  in  marked  contrast  with  the 
general  pelage.  The  claws  on  the  toes  of  the  liind  feet  in  the  semi- 
aquatic  or  more  strictly  terrestrial  species  are  relatively  long  and 
straight,  broad,  and  obtuse,  and  only  partially  overlapped  by  the 
distal  bristles,  while  in  the  less  aquatic  or  scansorial  species  they  are 
short  and  recurved,  compressed  and  sharp  pointed,  and  prominent 
digital  tufts  project  beyond  the  ends.  In  0.  palustrls  the  vibrissse 
scarcely  reach  from  the  muzzle  to  the  ears;  in  0.  pirrensis  and  0, 
homhycinus  they  extend  over  the  shoulders,  while  in  various  species 
they  are  intermediate  in  length. 

COLOR. 

In  coloration  of  upperparts  the  range  of  variation  in  the  rice  rats  is 
from  pale  shades  of  buff  or  gray  to  rich  tawny  or  russet,  more  or  less 
mixed  with  black,  especially  over  the  median  part  of  the  dorsum. 
The  underparts  usually  are  dull  wliite  or  buff,  without  a  sharp  line 
of  demarcation  along  the  sides,  the  plumbeous  basal  color  showing 
tlirough  (a  few  species  exhibiting  basally  white  areas).  The  tail  is  not 
very  sharply  bicolor,  but  usually  is  brown  above  and  lighter  below, 
at  least  basally,  the  epidermis  and  scanty  investing  hairs  of  about  the 
same  tone. 

MOLT. 

As  breeding  begins  during  adolescence  and  is  continuous  through- 
out the  year,  and  as  individuals  arrive  at  maturity  at  all  seasons, 
there  is  no  very  definite  period  for  molting,  although  the  more 
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northerly  fonns  tend  in  \vinl('r  lo  a<  (|uiro  a  jx'la^^c,  whicli  1)0- 

comcs  abraded  in  suimiier.  As  a  rule  the  new  coat  seems  to  r('j)Li(  (» 
the  old  almost  imperceptibly,  but  adults  in  apparently  fresh  and 
in  obviously  worn  pelages  may  often  ])e  sec^n  together. 

AOE. 

The  age  of  inchviduals  is  iiuUcated  a})[)roximately  l)y  the  degree 
of  wear  on  the  molar  crowns.  The  slieariiig  of  llic  sIojh's,  beginning 
early  in  life,  becomes  distinctly  noticeable  as  full  growth  is  attained, 
and,  progressing  rapidly  across  the  summits  of  the  tubercles,  in 
advanced  age  results  in  tlie  obliteration  of  all  trace  of  enamel 
arrangement. 

VATIIATION. 

Variation  in  the  rice  rats  is  assignable  to  several  categories,  of 
which  perhaps  the  most  obvioys  are  individual  and  geographic. 

INDIVIDUAL  VARIATION. 

By  individual  variation  is  meant  all  tlie  degrees  of  divergence 
from  a  typical  mean  exhibited  by  large  series  of  conspecific  skins 
and  skulls  from  any  given  locality.  The  range  of  this  variation, 
especially  in  general  size,  is  extraordinary;  in  many  species  of  corre- 
sponding age  and  sex  it  exceeds  10  per  cent  both  in  external  and 
cranial  dimensions.  The  typical  mean,  therefore,  may  be  difficult 
to  determine  when  a  small  series  of  examples  exhibits  preponder- 
ance toward  either  of  the  extremes;  and  conclusions  based  on  the 
dimensions  of  a  small  number  of  individuals  are  likely  to  be  mis- 
leading. While  males  average  slightly  larger  than  females,  sexual 
differences  in  size  appear  to  be  negligible.  Cranial  variations  in 
proportions  and  in  the  form  of  individual  bones  are  noticeable,  but 
usually  within  rather  circumscribed  limits.  Some  skuUs  are  decid- 
edly broader  and  more  massive  than  othei's  of  the  same  age  and  sex. 
Thickness  of  rostrum  is  usually,  but  not  always,  associated  with 
breadth  of  frontal  region  and  braincase.  General  expansion  of  the 
braincase  commonly  results  in  increased  breadth  across  the  posterior 
part  of  the  frontals.  The  interparietal  is  variable  in  form,  as  are  the 
parietals  in  the  extent  of  encroachment  of  the  lateral  wings  on  the 
squamosals.  The  size  of  the  molar  teeth  and  of  the  audital  bullae 
is  fairly  constant. 

Individual  variation  in  color  is  much  less  than  in  size.  Much  of 
the  variation  in  color  observable  is  due  to  age  or  condition  of  pelage. 
The  older  adults  tend  at  aU  seasons  to  exliibit  more  rufescent  tones 
than  the  yoimger.  A  rusty  reddish  appearance  is  often  due  to  much- 
worn  pelage.    There  are  no  distinct  color  phases. 
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c;  KOi;  u A rn  10  v a  ki ation . 

Goograpliio  variation,  or  the  tendency  of  species  to  subdivide  into 
regional  or  nu>re  or  loss  localized  forms,  is  very  great  in  the  genus 
On/zomys.  Of  the  numerous  forms  fii-st  described  as  distinct  species 
a  considerable  number  prove  when  better  known  to  be  geographic 
representatives  of  widely  ranging  specific  types,  presenting  dilTer- 
ential  charactei-s  associated  in  part  with  environmental  conditions. 
The  intergradation  and  subspecific  position  of  many  such  forms  can 
be  demonstrated  beyond  any  reasonable  doubt  in  some  instances, 
and  in  o there  may  be  safely  assumed,  in  the  light  of  knowledge  of 
the  essential  charactei-s  of  tlie  particular  group.  Since  the  distri- 
bution of  the  rice  rats  is  mainly  at  low  elevations,  it  is  not  surprising 
to  find  that  species  maintaining  the  same  characters  over  extensive 
areas  near  sea  level,  where  nearly  uniform  topographic  and  climatic 
conditions  prevail,  become  locally  modified  on  ascending  to  high 
altitudes.  Thus,  0.  couesi  and  0.  atfaroi  are  represented  by  widely 
ranging  coastal  forms  and  by  more  localized  high-mountain  races. 
That  forms  inhabiting  mainly  open,  arid  regions  are  paler  than  those 
inhabiting  hmiiid  or  heavily  forested  areas  is  well  illustrated  by  the 
distribution  of  the  races  of  0.  couesi  in  Mexico.  The  dark  typical 
form  occupies  the  relatively  humid  area  near  the  GuK  of  Mexico  and 
the  Caribbean  Sea,  while  the  pale  subspecies,  0.  c.  mexicanus, 
pushes  far  northward  along  the  arid  Pacific  coast,  the  point  of  diver- 
gence being  near  the  Isthmus  of  Tehuantepec.  Species  reaching 
high  altitudes  tend  to  develop  structural  as  well  as  color  differences, 
while  varying  cHmatic  conditions  at  low  elevations  are  apt  to  result 
mainly  in  color  modifications.  Insular  species  are  usually  related  to 
those  inhabiting  the  adjacent  mainland,  but  may  exhibit  very  dis- 
tinctive characters,  unless  the  islands  are  very  near  the  coast. 

HISTORY  AND  MATERIAL. 

A  species  of  Oryzomys  was  first  described  under  the  name  Mus  palus- 
trl^  from  New  Jersey,  by  Richard  Harlan,^  in  1837.  He  compared  the 
animal  with  the  Norway  rat,  and  owing  to  superficial  resemblances 
regarded  it  as  congeneric  with  the  rats  of  the  Old  World.  It  was 
erroneously  referred  to  the  genus  Arvicola  in  1854  by  Bachman,^  who 
mentions  having  obtained  specimens  as  early  as  the  winter  of  1816. 
According  to  Bachman,  these  specimens  were  described  by  him  (but 
the  description  not  published)  in  May,  1836.  One  was  sent  to  the 
Academy  of  Natural  Sciences  of  Philadelphia  for  comparison  with 
material  there,  and  on  the  basis  of  this  and  an  example  in  the  Academy 
collection  Dr.  Harlan  felt  authorized  to  publish  his  Mus  palustris. 


1  Silliman's  Amer,  Joum.  Sci.,  XXXI,  p.  385,  1837. 

*  Audubon,  J.  J.,  and  Bachman,  John,  Quadr.  North  Amcr.,  Ill,  p.  214,  1854. 


1918.1 


INTRODUCTION. 


9 


In  renaming  the  species  Arvicola  oryzivora,  Bachman  assumed  that 
Mus  ]>(dustrls  Ilarhm  was  preoccupied  by  Arvicola  palustris  Harlan.' 
an  obvious  error,  as  the  two  were  not  congeneric. 

In  1857  Baird,^  recognizing  distinctive  characters,  used  Oryzomys 
as  a  full  generic  name  for  the  group,  with  Mus  palustris  Harlan  as 
type,  apparently  inadvertently,  however,  as  on  a  later  page  of  his 
pu])hcation^  ho  accorded  it  only  subgeneric  value  under  Ilesperomys 
of  Waterhouse.  In  this  course  he  was  followed  by  Coues  in  1877.'' 
Thirteeji  years  later  the  same  author''  raised  the  name  to  generic 
rank.  Meanwhile  Ilesperomys  fulvescens  Saussure  "  and  lies jjeroniys 
couesi  Alston  '  had  been  described,  but  their  real  generic  position 
was  not  determined  until  later.  New  species  were  added  at  inter- 
vals, but  of  the  relationships  of  the  North  American  members  of  the 
genus  little  was  known  until  1901,  when,  as  a  result  of  study 
mainl}"  of  material  which  had  accumulated  in  the  collection  of  the 
Biological  Survey,  Merriam^  published  a  synopsis  of  the  forms 
inhabiting  the  United  States  and  Mexico.  Thirty-five  species  and 
subspecies  were  recognized  by  him,  of  which  20  were  new.  The 
species  were  divided  into  natural  groups  for  the  first  time,  and  their 
salient  characters  pointed  out.  Short  papers,  largely  descriptive  of 
new  species,  by  Thomas,"  Allen,'"  Bangs,''  Elliott,'^  and  Goldman, 
have  snice  appeared.  The  larger  collections  now  available  render  it 
possible  to  determine  the  status  of  nearly  all  names,  and  the  relation- 
ship, especially  of  the  more  austral  species,  to  South  American  forms. 

The  present  revision  is  the  result  of  a  study  of  the  rice  rats  in  the 
Biological  Survey,  the  Merriam,  and  other  collections  in  the  United 
States  National  Museum,  now  numbering  1,050  specimens,  aug- 
mented by  563  from  other  American  museums,^*  the  assemblage 
including  the  types  or  topotypes  of  most  of  the  species.    The  location 

1  Harlan,  Richard,  Fauna  Americana,  p.  13G,  1825. 
«  Baird,  S.  F.,  Mamm.  North  Amer.,  p.  459,  1857. 
»  Op.  cit.,  p.  482. 

<  Coues,  Elliott,  Monogr.  North  Amer.  Rodentia,  p.  113,  1877. 

6  Coues,  Elliott,  Century  Diet.,  IV,  p.  4165,  1890. 

8  Saussure,  H.  de.  Rev.  et  Mag.  de  Zool.,  ser.  2,  XII,  p.  102,  March,  1860. 

7  Alston,  E.  R.,  Proc.  Zool.  Soc,  London,  p.  756,  1876. 

6  Merriam,  C.  Hart.,  Proc.  Washington  Acad.  Sci.,  Ill,  pp.  273-295,  July  26,  1901. 
»  Thomas,  O.,  Ann.  Mag.  Nat.  Hist.,  ser.  7,  VIII,  pp.  251-253,  Sept.,  1901. 

10  Allen,  J.  A.,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXIV,  pp.  654-657,  Oct.  13,  1908  (including  Oryzomys  ochra- 
ceiLS  [  =  Nectomys  alfari],see  Goldman,  Proc.  Biol.  Soc,  Washington,  XXIX,  p.  127,  June  6,  1916);  ibid., 
XXXIII,  pp.  99-100,  Apr.  30,  1910;  ibid.,  XXXII,  pp.  533-554,  Nov.  17,  1913. 

"  Bangs,  O.,  Bull.  Mus.  Comp.  Zool.,  XXXIX,  pp.  33-36,  Apr.  1902. 

12  Elliott,  D.'G.,  Field  Columb.  Mus.  publ.  71,  Zool.  ser.  Ill,  p.  145,  Feb.,  1903;  ibid..  Ill,  pp.  266-267, 
Mar.  1904. 

IS  Goldman,  E.  A.,  Smiths.  Misc.  Coll.,  LVI,  no.  36,  pp.  5-8,  Feb.  19,  1912;  ibid.,  LX.,  no.  22,  pp.  5-6, 
Feb.  28,  1913;  Proc.  Biol.  Soc.  Washington,  XXVIII,  pp.  127-130,  June  29,  1915. 

1*  For  the  use  of  material  generously  loaned  and  for  other  courtesies  the  author's  thanks  are  due  to  Dr.  J.  A. 
Allen,  American  Museum  of  Natural  History;  to  Mr.  Samuel  Henshaw  and  Mr.  Outram  Bangs,  Museum 
of  Comparative  Zoology-;  to  Mr.  W.  H.  Osgood,  Field  Museum  of  Natural  History;  to  Mr.  Witmer  Stone, 
Academy  of  Natural  Sciences  of  Philadelphia;  to  Mr.  W.  E.  Clyde  Todd  and  Mr.  O.  P.  Murie,  Carnegie 
Museum;  and  to  Mr.  CD.  Bunker,  Kansas  University  Museum.  In  addition  he  is  indebted  to  Mr.  Oldfield 
Thomas  for  critical  notes  and  comparisons  of  specimens  with  tjrpes  in  the  British  Museum. 
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of  specimens  examinoil  in  coilcotions  other  than  thoso  in  the  United 
States  National  Museum  is  incheated  by  footnotes. 

EXPLANATIONS. 
MEASUREMENTS. 

AW  measurements  of  specimens  arc  in  millimeters.  With  a  few- 
exceptions,  usually  stated,  the  external  measurements  were  taken  in 
the  llesh  by  the  collector,  as  follows:  Total  Icnqth,  nose  to  end  of  ter- 
minal tail  vertebra;  tallvertchrx,  upper  base  of  tail  to  end  of  terminal 
tad  vertebra;  hiiul  footy  heel  to  end  of  longest  claw.  While  adult 
males  averai^e  slii^htly  larger  than  females,  the  difl'erence  is  scarcely 
appreciable  and  in  the  small  series  usually  avadable  may  be  ignored. 
The  external  and  cranial  measm'ements  given,  therefore,  are  of  series 
which  may  include  specimens  of  both  sexes.  Of  many  species  and 
subspecies  so  few  nearly  typical  examples  are  available  that  the  meas- 
urements given  may  not  represent  the  normal  range  of  individual  va- 
riation, and  too  broad  generalizations,  therefore,  should  not  be  based 
upon  them.  The  following  cranial  measurements  w^ere  taken  with  a 
vernier  caliper  by  the  author : 

Greatest  length. — Length  from  tip  of  nasals  to  supraoccipital  in 
median  line  over  foramen  magnum. 

Zygomatic  breadth. — Greatest  distance  across  zygomata. 

Interorhital  hreadiJi. — Least  distance  between  orbits. 

Width  of  hraincase. — Distance  between  outer  sides  of  squamosals 
at  the  slight  constriction  over  auditory  meatus  and  immediately  in 
front  of  lateral  occipital  crests. 

Nasals. — Greatest  length  of  nasals. 

Anterior  palatine  foramina. — Greatest  length  of  large  palatal 
foramina. 

Palatal  hrldge. — Distance  from  excavated  posterior  border  of  palate 
to  posterior  end  of  either  large  palatal  foramen. 

Upper  molar  series. — Greatest  length  of  maxillary  toothrow  at 
alveolar  border. 

COLORS. 

The  names  of  colors  used  in  descriptions  are  mainly  those  of 
Ridgway.^  A  few  other  modifying  or  comparative  terms,  however, 
have  been  employed,  usually  when  some  special  difficulty  was 
encountered  in  naming  an  indefinite  hue  or  tone. 

TEETH. 

The  nomenclature  of  the  principal  tooth  elements  used  in  the  text 
is  given  in  figure  1 

»  Ridgway,  Robert,  Color  Standards  and  Color  Nomenclature,  1912. 

2  For  the  homology  and  nomenclature  of  the  molar  cro'.m  divisions  the  writer  is  indebted  to  Messrs. 
Gerrlt  S.  Miller,  jr.,  and  James  W.  Cidley,  whose  extensive  researches,  still  in  progrer^s,  in  the  phylogeny 
of  the  rodents,  enable  them  to  render  an  autlicfilative  ox>inion. 
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ZONAL  DIVISIONH. 

Aside  from  tho  woll-known  rxtrutro[)ical  Nortli  ArrKTicaii  zonal 
divisions,  all  roforoncos  in  Qu)  text  under  '  •Go()gra])]iic  distribution" 
aro  to  less  well-known  tropical  divisions,  the  Lower  and  Upper 
Tropi(;al  Zones,  which  may  bo  rouf^hly  defined  as  follows:  The  Lower 
Tropical  Zone,  extendin*^  in  tropical  Middle  America  from  sea  level  to 
elevations  varying  mainly  in  accordance  with  latitude  and  local 
to])o<2:raphic  conditions.  South  of  the  twentieth  parallel  this  zone 
reaches  to  about  3,000  or  3,500  feet  altituch^  Above  these  limits  it 
is  replaced  by  the  Upper  Tropical  Zone,  which  extends  to  about  7,000 


/?7S 
/77<S' 


prcd  Protoconulid. 

prd  Protoconid. 

hyd  Hypoconid. 


id  Paraconid. 

med  Metaconid. 

mesd  Mesost3'lid. 

end  Entoconid. 

ensd  Entostylid. 


pas  Parastyle.         pre  Protoconule. 

src.  pas  Secondary         pr  Protocone. 

parastyle.       hy  Hypocone. 

pa  Paracono. 

772.'?  Mesostyle. 

me  Metacone. 

mts  Metastyle. 

Fig.  1. — Molar  teeth  of  typical  Oryzomys  v/ilh  outlines  accentuated  to  show  principal  crown  elements. 
A,  Right  upper  molars;  B,  left  lower  molars. 

or  8,000  feet.  Each  of  these  zones  is  readily  separable  into  sub- 
divisions on  the  basis  of  moisture,  and  are  denominated,  respectively, 
the  Humid  and  Arid  Lower  Tropical  and  the  Humid  and  Arid  Upper 
Tropical  Zones. 

GENUS  ORYZOMYS  Baird. 

Oryzomys  Baird,  Mamm.  North  Amer.,  pp.  xlii,  458,  482,  1857  (subgenus  of  Hes- 

peromys  Waterhouse).    T;>-pe  3I'ils  palustris  Harlan. 
Oryzomys  Coues,  Century  Diet.,  lY,  p.  4164,  1890. 

Oligoryzomys  Bangs,  Proc.  New  England  Zool.  Club,  I,  p.  94,  Feb.  23,  1900  (sub- 
genus).  Type  Oryzomys  navus  Bangs. 

Melanomys  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  7,  X,  p.  248,  Sept.  1902  (subgenus). 
Type  Oryzomys  pJixopus  Thomas. 

Melanomys  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXXII,  p.  533,  Nov.  17,  1913  (genus). 

Geogra/pllic  distribution. — Eastern  and  central  United  States  from 
New  Jersey,  Kentucky,  lUinois,  Kansas,  and  Texas  across  Mexico 
to  Lower  CaUfornia  and  south  through  South  America  to  Cape  Horn. 
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Gtn-eric  characters. — Form  nuiriiu^;  ]>(^lni::o  slightly  hispid,  hut.  not 
hristly  or  spiny;  tail  usually  long,  hut  varying  from  ahout  tluvo- 
fourihs  length  of  head  and  hody  to  one-fourth  longer,  tho  annulated 
scales  distinctly  ^^sihle  tlirough  short,  sparse  investing  hairs;  ears 
varying  from  small  to  rather  large,  and  finely  to  coarsely  haired; 
soles  of  hind  feet  naked  to  heels,  normally  6-tuherculatc^;  manmuv  S: 
pectoral,  2-2;  inguim\l,  2-2. 

Skull  relatively  thin  and  smoothly  rounded;  supraorhital  and 
temporal  ridges  prominent  or  ohsolescent;  interparietal  variahlo  in 
size  and  contom*;  zygomata  slender,  depressed  to  near  level  of  molars; 
antorhital  foramen  suhcylindrical  ahove,  more  or  less  abruptly  con- 
stricted to  a  narrow  slitlike  opening  below;  outer  wall  of  antorhital 
foramen  rather  broad,  but  varying  in  extent  of  anterior  projection, 
the  upper  border  rounded  or  shghtly  angular;  palate  reaching 
posteriorly  beyond  plane  of  last  molars,  the  interpterygoid  border 
concave  or  presenting  a  sUght  median  projection;  palatal  pits 
present;  audital  bullae  rather  slightly  inflated,  tapering  anteriorly 
and  ohhque  in  position. 

Molar  crowTis  low  (shghtly  liigher  in  Mela.nomys  than  in  the 
other  subgenera)  with  prominent  cusps,  cones,  or  tubercles,  and 
well-developed  styles,  the  principal  cusps  arranged  nearly  opposite 
in  two  longitudinal  series;  upper  molars  3-rooted;  lower  molars 
2-rooted.  Fii-st  upper  molar  with  parastyle  and  paraconule  strongly 
developed,  partially  divided  near  middle,  and  extended  across 
internally  for  a  distance  equal  to  three-fourths  or  more  of  the  greatest 
transverse  diameter  of  tooth;  secondary  parastyle  usually  prominent; 
mesostyles  and  metastyles  in  all  the  upper  molars  present  as  small 
cusps  or  represented  by  enamel  ridges  connecting  with  principal 
inner  cusps;  inner  cusps  of  first  and  second  upper  molars  with  oblique 
commissures;  third  upper  molar  with  posterior  portions  more  or  less 
obsolete,  the  hypocone  varying  in  development  and  the  metacone 
usually  indicated  only  by  a  low  abbreviated  enamel  fold.  Lower 
molar  cusp-arrangement  similar  to  upper,  but  paraconid  and  para- 
conuhd  in  anterior  tooth  faintly  or  not  at  all  notched  longitudinally; 
protoconids  and  hypoconids  in  first  and  second  molars  with  ohhque 
commissures  as  in  the  homologous  elements  in  upper  teeth;  meso- 
styhds  and  entostyhds  joined  by  transverse  enamel  ridges  with  outer 
principal  cusps;  second  lower  molar  with  a  moderately  developed 
protoconuhd;  third  lower  molar  with  entoconid  and  entostyhd  com- 
pletely fused  or  obsolescent.  Front  of  upper  incisors  without 
grooves. 

RernarTcs. — When  the  molars  of  Oryzomys  are  opposed  the  cusps 
in  the  upper  jaw  enter  behind  the  corresponding  cusps  in  the  lower 
jaw.    The  parastyle  is  overlapped  by  the  paraconid,  the  trenchant 
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anterior  })ord(u-  of  wliicli  shears  on  its  anterior  surface.  The  para- 
conidn  of  th(^  Jintc^rior  molar  and  the  protocones  and  hypocones  of 
the  other  molai-s  aro  ])roa(lly  1)ovc1(h1.  or  sh(iar(ul  internally,  as  are 
the  protoconids  and  hypoconids.  The  paracones  and  metacones,  on 
the  oth(^r  hand,  are  at  first  sheared  posteriorly,  wliile  the  motaeonids 
and  ontoconids  are  sheannl  anteriorly,  but  progressive  woar  extend- 
ing across  the  summits  tends  to  level  the  entire  series  uniformly. 

The  genus  prescmts  complex  relationships  to  various  murine  genera. 
Among  its  nearer  n^latives  is  Nedomys,  which  the  more  typical 
forms  much  reseml)le  in  external  appearance  as  well  as  in  the  general 
form  of  the  cranium.  In  dentition  the  two  genera  are  also  similar, 
but  in  t>qiical  Oryzomys,  wliile  the  molar  crowns  as  a  whole  are 
decidedly  lower,  .the  cusps  or  cones  are  higher,  more  conical,  with 
summits  more  fully  covered  with  enamel.  In  Nectomys,  on  the 
other  hand,  the  low  cusps  tend  to  fuse  with  the  styles  and  dentine  is 
exposed  at  an  earlier  age.  Oryzomys  differs  from  Nectomys  in  other 
dental  details,  especially  the  development  of  the  paraconulid  of  the 
second  lower  molar.  The  subgenus  Melanomys,  however,  exhibits  a 
somewhat  intermediate  condition;  the  molar  crowns  as  a  whole  are 
somewhat  higher  than  in  typical  Oryzomys,  and  lower  than  in  Nec- 
tomys; the  cones  are  high  as  in  Oryzomys ,  but  in  sculpture,  especially 
the  early  exposure  of  dentine,  approach  those  of  Nectomys.  Another 
character  suggesting  gradation  of  Melanomys  toward  Nectomys  is 
the  position  of  the  lachrymal,  its  attachment  being  mainly  with  the 
maxilla  as  in  that  genus,  instead  of  about  equally  with  maxiUa  and 
frontal  as  in  typical  Oryzomys.  Agreement  with  Oryzomys  is  shown 
in  the  more  essential  dental  details,  including  the  marked  develop- 
ment of  the  paraconuHd  in  the  second  lower  molar,  an  element 
absent  in  Nectomys. 

Comparison  with  various  other  genera  reveals  obvious  resem- 
blances and  points  of  difference  in  varying  combination.  Oryzomys 
agrees  closely  with  Neacomys  in  cranial  and  dental  characters,  but 
the  latter  genus  exhibits  a  departure  in  its  grooved  and  bristly  or 
spiny  pelage.  The  generic  name  Nesoryzomys  based  on  rice  rats 
inhabiting  the  Galapagos  Islands  does  not  seem  weU  founded,  as  the 
palate  and  dentition  are  Oryzomys-YikQ  and  in  the  short  tail  and 
reduced  interorbital  space,  alleged  generic  characters,  it  is  not  widely 
different  from  some  of  the  continental  species  of  Oryzomys. 

In  dentition  Oryzomys  is  similar  to  RJiipidomySj  but  the  molar 
cusps  are  more  crowded  and  the  parastyle  and  protoconule  are  less 
distinctly  separated  by  a  median  notch.  The  posterior  part  of  the 
palate,  however,  presents  features  at  variance  in  the  two  genera. 
UnUke  that  of  Oryzomys  the  palate  in  RMpidomys  is  excavated  be- 
tween the  posterior  molars,  and  the  palatal  pits  are  separated  by  the 
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inteq>torvi:oicl  fi>ssa.  Tho  ^c^uis  \i/ctoini/s  is  allied  to  Rliipidimiys, 
but  exhibits  a  wiilor  doparturo  from  Ori/zomys.  Tlio  molar  crown 
arranixomont  is  similar  in  all  throo  gonora,  but  in  Ni/ctomi/s  tho  cus})s 
are  moro  angular,  (ho  stylos  and  commissuros  loss  dovolopod,  and  tho 
onamol  covoring  maintained  until  later  in  life  than  in  tho  others. 
In  tho  posterior  excavation  of  tho  palate  Nyctomys  moro  nt^arly 
resen\bles  Rhi piilomi/s:  but,  in  the  remarkable  lateral  development  of 
tho  interparietal  to  a  broad  line  of  contact  with  the  squamosals  and 
consequent  isolation  of  supraoccipital  and  parietals,  Nyctomys  differs 
notably  from  both  R]iipi(Iomijs  and  Onizomijs. 

Some  sections  of  tho  largo  genus  Pcroniyscus  are  not  very  widely 
different  from  Ori/zami/s  in  dentition,  but  the  principal  cusps  are 
obhquely  placed,  the  protoconule  much  more  developed,  and  tho 
paracone  and  metacone  shear  mainly  internally  instead  of  poste- 
riorly as  in  Onjzomys.  The  general  form  of  the  skull  in  Peromyscus 
is  distinctive;  the  pdate  ends  near  tho  posterior  plane  of  the  molars 
and  the  palatal  pits  present  in  Oryzomys  are  absent. 

Li  external  appearance  the  genus  Reiihrodontomys  bears  a  remark- 
able resemblance  to  the  oryzomine  subgenus  Oligoryzomys;  and  in 
the  Aporodon  section  of  Reithrodontomys,  in  which  the  styles  are 
present,  an  approach  in  molar  pattern  is  manifested;  but  in  Reith- 
rodontomys generic  distinction  is  lodged  in  the  grooved  upper  in- 
cisors. The  genus  Zygodontomys,  until  recently  associated  with 
Oryzomys,  is  similar  in  outward  appearance  and  in  general  form  of 
skull,  but  in  height  of  molar  crowns,  absence  of  style  ridges,  and 
longitudinal  instead  of  oblique  commissures  of  cusps  it  departs 
widely  from  Oryzomys  and  more  nearly  approaches  Akodon. 

SUBGENERA  AND  MINOR  GROUPS. 

Of  the  three  subgenera  into  which  the  North  American  species  of 
the  genus  Oryzomys  are  here  divided,  Oligoryzomys  and  Melanomys  each 
contain  a  single  group  of  closely  related  forms,  while  the  subgenus 
Oryzomys  is  divisible  into  seven  rather  well-defined  minor  groups,  or 
assemblages,  of  species  or  subspecies  (excluding  0,  victuSj  whose 
exact  relationships  are  unknown).  These  assemblages  are  usually 
distinguishable  by  external  characters,  but  recourse  to  cranial  struc- 
ture is  sometimes  necessary  in  order  to  make  accurate  determina- 
tions. 

(1)  The  0.  palustris  group  is  characterized  by  large,  robust  form, 
small,  coarsely  haired  ears,  short  vibrissse,  and  the  absence  of  con- 
spicuous tufts  of  silvery  bristles,  which  in  all  the  other  groups  pro- 
ject beyond  the  ends  of  the  longer  claws  on  the  hind  feet.  The  skull 
is  broad  with  short  rostrum,  very  long  anterior  palatine  foramina 
(normall}'  reaching  anterior  plane  of  first  molars),  and  large  audital 


1918.1 


GENUS  OKYZOMYS. 


15 


bulla).  The  principal  rooiLtnirit  uuj^les  jionn;illy  rosich  loss  thun  half- 
way across  tho  molar  (towiih.  In  the  moderated  worn  crown  of  the 
second  n[)p(^r  molar  a  crcscentic  central  enamel  island  extends  along 
the  postoro-internal  base  of  the  paraconc. 

(2)  The  0.  mclanotis  group  comprises  slender,  mechum-sized,  rich 
ochracicous-bufTy  or  o(^hra(jeous-tawny  species  with  large  ears  clothed 
externally  with  sliort,  fine  dusky  liairs  and  internally  with  similarly 
short,  fine  rufescent  haii-s.  Tlie  skull  is  narrow  witli  elongat(5d  ros- 
trum, short  anterior  palatine  foramina,  and  small  audital  bulla'. 
Tlie  dentition  departs  slightly  from  the  0.  j)alustris  type;  tlie  enamel 
arrangement  is  very  similar  but  the  reentrant  angles  extend  farther 
across  the  molar  crowns. 

(3)  The  0.  alfaroi  group  includes  small,  dark-colored  forms  with 
short  pelage,  comparatively  large,  conspicuous  ears  clothed  exter- 
nally and  internally  with  short,  fine  blackish  hairs.  The  skull  is 
small  and  delicate  in  structure.  The  dentition  is  similar  to  that  of 
the  0.  melanotis  group. 

(4)  The  0.  talamancx  group  bears  much  superficial  resemblance 
to  the  0.  alfaroi  group,  but  the  members  are  usually  brighter,  more 
tawny  in  color.  More  distin{^tive  characters  are  exhibited  by  the 
skull  and  teeth,  especially  the  molar  crown  arrangement.  In  the 
grinding  surface  of  the  second  upper  molar  the  dentine  ridge  con- 
necting paracone  and  protocone,  owing  to  more  posterior  position, 
eliminates  the  large  central  enamel  island  present  in  the  0,  alfaroi 
group,  and  the  crown  of  the  third  lov/er  molar  is  much  more  than 
haK  cleft  by  the  outer  reentrant  angle  (about  half  cleft  in  the  0.  alfaroi 
group). 

(5)  The  0.  hombycinus  group  is  easily  recognized  by  very  long 
pelage,  that  of  the  back  measuring  about  12  miUimeters.  The  supra- 
orbital vibrissae  reach  the  remarkable  length  of  50  to  70  miUimeters. 
The  dentition  is  about  as  in  the  0.  talamancx  group. 

(6)  The  0.  devius  group  is  distinguished  by  very  large  but  rather 
slender  form,  relatively  long  tail  (much  longer  than  head  and  body), 
and  dark  general  coloration.  The  dentition  is  similar  to  that  of  the 
0,  talamancx  and  0.  homhycinus  groups. 

(7)  The  0.  tectus  group  may  be  known  by  large  size,  rich  tawny 
coloration,  small  ears  clothed  with  rather  coarse  hairs  of  general  body 
color,  and  short,  stout  hind  feet.  The  skull  is  broad,  with  short  ros- 
trum and  prominently  projecting  supraorbital  ridges.  The  dentition 
is  much  as  in  the  0.  talamancx  group. 

In  the  present  revision  44  species  and  subspecies  are  assigned  to 
the  typical  subgenus  OryzomySj  5  forms  are  placed  in  the  subgenus 
Oligoryzomys,  and  2  in  the  subgenus  Melanomys. 
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List  of  North  Amtnican  Species  and  Subspecies,  with  Type  Localities. 
Subgenus  ORYZOMYS. 

Oryxomys  palmtris  j^tx)u\'>  : 

Oryzomys  jxilustn's  pal mtris  {Ihirlan). .    "  Fiustlaiul,"  noar  SaK'in,  Now  Jorsoy. 

palmtris  7}ata(or  Chapimin  Gainesville,  Florida. 

jxihu^tris  coloratus  Bans^s   Capo  Snblo,  Florida. 

}Xilustr is  icxnisis  AUcn   Rockport,  TexavS. 

cowsi  coucsi  (\hton)   Coban,  Guatemala. 

ro f/m  nV/j?»o /ic/i"  Merriam   Escondido  River,  Nicaragua. 

cowsi  zygoma ticu^  Merriam   Nenton.  Guatemala. 

couc^imcxicanu3  Alien   Hacienda  San  Marcos,  Jalisco,  Mexico. 

coucsi  aztecus  Merriam   Yautepcc,  Morelos,  Mexico. 

CO »m  m«<7i«  Merriam   Tlalpam,  Federal  District,  Mexico. 

cou€iii  regillu^  Goldman   Los  Reyes,  Michoacan,  Mexico. 

couesi  albivcnter  Merriam   Ameca,  Jalisco,  Mexico. 

coucsi  pcragrus  Merriam   Rio  Verde,  San  Luis  Potosi,  Mexico. 

couesi  aquaticus  Allen   Brownsville,  Texas. 

fulgcns  Thomas   "Mexico." 

gatu7ic7isis  Goldman   Gatun,  Canal  Zone,  Panama. 

cozuiiulre  Merriam  '          Cozumel  Island,  Mexico. 

antillarum  Thomas  Jamaica. 

peninsulx  Thomas   Santa  Anita,  Lower  California,  Mexico. 

nelson i  Merriam   Maria  Madre  Island,  Mexico. 

Oryzomys  inelanotis  group: 

Oryzomys  mclanotis  inelanoiis  Thomas.  ^lineral  San  Sebastian,  Jalisco,  Mexico. 

inelanotis  colimensis,  nobis   Armeria,  Colima,  Mexico. 

rostratus  rostratus  Merriam  Metlaltojaica,  Puebla,  Mexico. 

rostratus  megadon  Merriam  Teapa,  Tabasco,  Mexico. 

rostratus  yucatanensis  Merriam        Chichen  Itza,  Yucatan,  Mexico. 

Oryzomys  al faroi  group : 

Oryzomys  alfaroi  alfaroi  (Allen)   San  Carlos,  Costa  Rica. 

alfaroi  dariensis  Goldman   Cana,  Panama. 

alfaroi  angusticeps  Merriam  Volcan  Santa  Maria,  Guatemala. 

alfaroi  rhabdops  Merriam  Calel,  Guatemala. 

alfaroi  caudat us  Merriam   Comaltepec,  Oaxaca,  Mexico. 

alfaroi  palatinus  Merriam   Teapa,  Tabasco,  Mexico. 

alfaroi  sat aratior  Merriam  Tumbala,  Chiapas,  Mexico. 

alfaroi  chaprnani  Thomas  Jalapa,  Vera  Cruz,  Mexico. 

alf  aroi  dilutior  Merriam   Huauchinango,  Puebla,  Mexico. 

guerrerensis  Goldman   Omilteme,  Guerrero,  Mexico. 

hylocetes  Merriam   Chicharras,  Chiapas,  Mexico. 

Oryzomys  talamancx  group: 

Oryzomys  talam/incx  Allen   Talamanca,  Costa  Rica. 

Oryzomys  bombycinvs  group: 

Oryzomys     bombycinus  bombycinus 

Goldman   Cerro  A zul,  Panama. 

bombycinus  alleni  Goldman   Tuis,  Costa  Rica. 

Oryzomys  devius  group: 

Oryzomys  devius  Bangs   Boquete,  Panama. 

pirremis  Goldman   Mount  Pirre,  Panama. 

Oryzomys  tectum  group: 

Oryzomys  tectus  tectus  Thomas   Bugaba,  Panama. 

tectm  frontalis  Goldman   Corozal,  Canal  Zone,  Panama. 

Oryzomys  victus  ^  Thomas   St.  Vincent,  Lesser  Antilles. 


iNot  examined  and  group  association  not  determined. 
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Subgenus  OLIGORYZOMYS. 

Oryzomys  fidvescens  fulvescen.'f  (SausHiirc;. .  ()ri/al)a,  Vera  Cru/.  Mexico. 

fidvcsccns  Icnis  Goldinaii   Loa  lleycH,  Miclioacau,  M(;xico. 

fiilvesccns  vinyeruivi,  noln.s   Apazote,  CanipcclH!,  Mexico. 

fidvescens  costaric.ensia  Alien   I>1  (leneral,  Costa  Rica. 

fidvescens  vegclu^  l^-dn<A»   r.(jqiiole,  Panama. 

Subgenus  MELANOMYS. 

Oryzomys  caliginosus  idoticus  (loldinan         Ccrro  A/ul.  Panama. 

caliginosus  chrysomelas  Allen   Snerro,  (.'osta  Rica. 

Key  to  Subgenera. 

a'.  Lachrymal  articulating  about  ccpuilly  with  frontal  and  maxilla  anteriorly;  tail 
about  ecjual  to  or  longer  than  head  and  body. 
6^  Second  upper  molar  with  central  enamel  island  normally  elongated  or  abnent; 
supraorbital  and  temporal  ridges  present;  hind  foot  usually  more  than 

25  Oryzomys  (p.  17). 

Second  upper  molar  with  central  enamel  island  normally  circular;  supraorbital 
and  temporal  ridges  absent;  hind  foot  usually  less  than  25. 

Oligoryzomys  (p.  87). 

a^.  Lachrymal  articulating  almost  entirely  \\dth  maxilla  anteriorly;  tail  about  three- 
fourths  length  of  head  and  body  Melanomys  (p.  94). 

Subgenus  ORYZOMYS  Baird. 

Subgeneric  characters. — Color  of  upperparts  usually  contrasting 
strongly  with  that  of  underparts;^  feet  (epidermis  and  hairs),  mclud- 
ing  toes,  whitish,  yellowish,  or  brownish;^  tail  about  equal  to  or 
longer  than  head  and  body  ;^  anterior  border  of  lachrymal  articulating 
about  equally  with  maxilla  and  frontal;^  supraorbital  and  temporal 
ridges  usually  prominent;^  secondary  parastyle  well  developed;^ 
slightly  worn  crown  of  second  upper  molar  with  central  enamel  island 
elongated  or  absent;^  upper  incisors  decidedly  curved  backward  near 
points.^ 

Key  to  Species  of  the  Subgenus  Oryzomys. 

[Typical  adults.] 

a^.  Habitat  North  America  and  Greater  Antilles. 

Hind  foot  without  prominent  tufts  of  digital  bristles  projecting  beyond  ends  of 
three  median  claws. 

c\  Habitat  Rio  Grande  Valley  south  to  Panama,  and  including  islands  near 
coasts  of  Mexico  and  West  Indies. 
d^.  Habitat  continental. 

e\  Supraorbital  ridges  not  projecting  prominently  over  orbits. 
f\  Head  and  shoulders  not  distinctly  grayish. 

g^.  Upperparts  richer  ochi-aceous-tawny.  ("Mexico.").  0.fulgens(p.41). 
g"^.  Upperparts  duller  ochraceous-tawny  or  ochraceous-buffy.  (Southern 

Texas  to  Costa  Rica.)  O.  couesi  (p.  28). 

/2.  Head  and  shoulders  distinctly  graj-ish.     (Lower  California.) 

O.  peninsulae  (p.  45). 


1  Contrasting  with  Melanomys, 
1452]  °— 18  2 
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r*.  Supraorbital  r id i:os  pro jiH-lini:  jirominontly  mor  orbilj^.  (raiuima.) 

O.  gatuuensis  (p.  12). 

tP.  Habitat  insular. 

Habitat  islamls  off  oo;k^tvS  of  Mexico. 
JK  l^pperpart^ ochniceous-buffy.  (Maria Madro Island.) -  O. nelsoni (p.  Hi). 
J^.  Upporpartsoohraccous-tiiwny.  (Cozuraol  Island.).  O.  cozumeleB  (]>.  13). 

t'.  Habitat  Greater  Antilles.    (Jamaica.)  O.  antillarum  (p.  I  t). 

r*.  Habitat  United  States  north  of  Rio  Grande  Valley  O.  palustris  (p.  21). 

b^.  Hind  foot  with  prominent  tuftvS  of  digital  bristles  projeetinj::  beyond  ends  of  three 
median  claws. 

<•'.  Ears  clothed  externally  with  line  blackish  hairs  contrastinj^  with  color  of  head; 
hind  foot  long  and  narrow. 
Hind  foot  less  than  33. 
Supraorbital  vibrissoe  less  than  40. 
^.  Ears  clothed  internally  with  fine  blackish  hairs. 

g^.  Second  upper  molar  with  central  enamel  island  i)resenl ;  third  lower 
molar  with  outer  reentrant  angle  extending  about  half  way  across 
crown. 

h^.  Upperparts  darker  ochraceous-buff  or  ochraceous-tawny. 

1^  Zygomata  not  wider  anteriorly  than  posteriorly,  or  if  wider 
zygomatic  breadth  more  than  14.  (Atlantic  slope  in  eastern 
and  southern  Mexico  and  south  to  Panama.) 

O.  alfaroi  (p.  58). 

t^.  Zygomata  wider  anteriorly  than  posteriorly;  zygomatic  breadth 
14  or  less.    (Pacific  slope  of  mountains  of  southern  Chiapas.) 

O.  hylocetes  (p.  70). 

h^.  Upperparts  paler  ochraceous-buff  or  ochraceous-tawny.  (Pacific 
slope  of  Sierra  Madre  in  Guerrero  and  Oaxaca.) 

O.  guerrerensis  (p.  69). 
g"^.  Second  upper  molar  with  central  enamel  island  absent;  third  lower 
molar  with  outer  reentrant  angle  extending  more  than  half  way 
across  crown.    (Costa  Rica  and  Panama. ).0  .  talamancse  (p.  73). 
/2.  Ears  clothed  internally  with  buffy  or  rusty  reddish  hairs. 

g^.  Size  larger;  hind  foot  30  or  more.    (Atlantic  coast  of  Mexico.) 

O.  rostratus  (p.  52). 
g"^.  Size  smaller;  hind  foot  less  than  30.    (Pacific  coast  of  Mexico.) 

O.  melanotis  (p.  49). 

e^.  Supraorbital  vibrissse  more  than  50  O.  bombycinus  (p.  76). 

(P.  Hind  foot  33  or  more. 
e^  Color  paler;  supraorbital  ridges  absent.    (Costa  Rica  and  western  Panama.) 

O.  devius  (p.  80). 
Color  darker;  supraorbital  ridges  present.    (Eastern  Panama.) 

O.  pirrensls  (p.  81). 

c^.  Ears  clothed  externally  with  coarse  tawny  hairs  not  contrasting  with  color  of 
head;  hind  foot  short  and  broad.    (Costa  Rica  and  Panama.) 

O.  tectus  (p.  84). 

a'.  Habitat  Lesser  Antilles.    (St.  Vincent.)  O.  victus  (p.  86). 

Oryzomys  palustris  Group. 

GeograpTdc  distribution. — Coastal  areas  from  southern  New  Jersey 
to  southern  Texas ;  north  in  the  Mississippi  Valley  to  southern  JlKnois, 
and  southward  from  the  Rio  Grande  Valley  on  the  east,  and  southeru 
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Sinaloa  on  tlie  west,  through  Middle  America  to  Panama,  with  out- 
lyin<]^  foniLs  iiiliahitiTi<^  southern  Lower  Cahfornia,  the  Tres  Marias 
Islands,  and  Cozuiuol  Island.  Confined  mainly  to  the  vicinity  of 
water  at  low  elevations,  but  ranging  up  to  over  7,000  feet  altitude  in 
the  marshy  bottom  of  the  Valley  of  Mexico  (sec  maps,  figs.  2  and  3). 

General  characters. — Size  large;  form  robust;  tail  usually  ec^ual  to 
or  longer  than  head  and  body  (shorter  in  some  examples),  thinly  but 
rather  distinctly  haired;  ears  small  and  inconspicuous,  well  haired 
internally  as  well  as  externally;  general  pelage  long,  rather  coarse  and 
rigid;  the  underfur  somewhat  woolly;  vibrissse  short,  the  longest 
;i rising  from  muzzle  scarcely  as  long  as  head;  hind  feet  broad,  the 
ui)pcr  surface  rather  well  haired  and  under  surface  naked  and  coarsely 
granular  anteriorly,  becoming  smooth  along  outer  side  of  large  pos- 
terior tubercle;  inner  edge  of  plantar  surface  overlapped  by  fringing 
bristles;  toes  of  hind  feet  webbed  near  base;  the  claws  long,  relatively 
straight,  and  projecting  well  beyond  overlapping  bristles.  Color  of 
upperparts  presenting  a  wide  range  of  variation  from  grizzled  grayish 
brown,  or  pale  buff,  to  rich  ochraceous-buff  or  ochraceous-tawny,  more 
or  less  heavily  overlaid  with  black;  underparts  ranging  from  white  to 
light  ochraceous-buff. 

Skull. — Size  large,  with  rostrum  short  and  braincase  high  and  well 
arched ;  outer  wall  of  antorbital  foramen  with  superior  border  extend- 
ing well  forward,  the  foramen  appearing  as  a  deep  circular  notch  as 
viewed  from  above;  frontal  region  rather  broad,  the  lateral  margins 
trenchant,  somewhat  upturned,  and  projecting  as  supraorbital  ridges, 
fr'ontals  usually  encroaching  in  a  narrow  point  posteriorly  along  the 
median  line  between  the  parietals;  temporal  ridges  well  developed 
anteriorly  along  parieto-squamosal  borders,  usually  becoming  indis- 
tinct posteriorly  in  crossing  lateral  wings  of  parietals  to  low  lambdoid 
crest;  interparietal  small,  sub  triangular,  the  anterior  border  a  nearly 
straight  Hne  and  the  posterior  with  an  ill-defined  median  angle ;  ante- 
rior palatine  foramina  narrow  and  much  elongated,  about  equal  in 
length  to  palatal  bridge,  normally  reaching  posteriorly  to  anterior 
plane  of  first  molars,  the  median  septum  with  posterior  or  maxillary 
portion  contracted  and  anterior  or  premaxillary  section  expanded 
above ;  palatal  pits  large  and  normally  oval  in  outline ;  interpterygoid 
fossa  moderately  broad;  sphenopalatine  vacuities  large  in  0,  palus- 
tris,  absent,  or  present  as  very  narrow  slits,  in  0.  couesi  and  related 
forms;  audital  bullse  large,  the  swollen  portion  projecting  anteriorly 
beyond  anterior  plane  of  basioccipital;  basioccipital  narrow;  angle  of 
mandible  rather  broad  and  projecting  posteriorly;  coronoid  process 
large,  rising  high  above  condyle;  dentition  moderately  heavy;  third 
lower  molar  rather  short  and  broad;  mandibular  toothrow  only 
slightly  narrower  posteriorly  than  anteriorly;  inner  reentrant  angles 
in  upper  molars  and  outer  reentrant  angles  in  lower  molars  reaching 
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less  than  lialf  way  across  luodoraioly  wovn  crtnviis;  socoiui  upper 
molar  with  a  somewhat  orosooiitic  onaiuol  island,  or  furrow,  alon^y 
postoro-internal  haso  of  pararono,  hooomini;  restricted  and  finally 
obliterated  throUi;h  extended  wear;  tubercle  over  root  of  lower  incisor 
prominent. 

lu  marks. — The  0.  paJusiris  i^roup  includes  0.  pahistris  of  t  he  United 
States,  and  0.  coucsi  and  nearly  related  Middle  American  forms. 
.Vside  from  the  darker,  more  brownish  colore  which  usually  charac- 
terize 0.  palusfris,  in  contrast  with  the  brighter,  more  ochraceous 
bulTy  or  rufe^^cent  tones  of  0.  couesi  and  its  relatives,  these  sections  of 
the  group  also  differ  notably  in  quality  of  pelage,  the  ovcrfur  being 
longer  and  projecting  farther  beyond  the  underfur  in  the  former  than 
in  the  latter.  The  forms  of  the  two  sections  of  the  group  agree  closely 
in  essential  cranial  details,  but  skulls  of  subspecies  of  0.  palustris  are 
usually  recognizable  by  the  large  size  of  the  sphenopalatine  vacuities. 
^Members  of  the  group  as  a  whole  are  distinguished  externally  from 
those  of  other  Middle  American  groups  of  the  same  subgenus  ty  the 
small  size  and  internal  as  well  as  external  hairiness  of  the  ears. 

Key  to  Species  and  Subspecies  of  the  O.  palustris  Group. 

[Typical  adults.] 

a}.  Upperparts  mainly  grajdsh  or  brownish,  or  if  ochraceous-buffy  or  ochraceous- 
tawny  underparts  not  distinctly  huffy.    (United  States  north  of  Rio  Grande 
Valley  [0.  palustris].) 
h^.  Upperparta  mainly  grajdsh  or  brownish. 

Color  darker.  (Atlantic  coast  region  from  southern  New  Jersey  to  northern 
Florida;  Alabama;  southeastern  Mississippi;  central  Tennessee;  southern 
Kentucky;  southern  IlUnois,  and  parts  of  southeastern  Missouri.) 

O.  p.  palustris  (p.  22). 

Color  paler.  (Coast  region  of  Texas  from  Nueces  Bay  northward;  Louisiana; 
western  Mississippi;  southern  and  eastern  Arkansas;  extreme  southeastern 

Missouri;  southeastern  Kansas.)   O.  p.  texensis  (p.  27). 

6'.  Upperparts  mainly  clay  color  or  ochraceous-tawny. 

Color  duller,  less  distinctly  ochraceous-tawny.    (North-central  Florida.) 

O.  p.  natator  (p.  24). 
c^.  Color  brighter,  more  distinctly  ochraceous-tawny.    (Southern  Florida.) 

O.  p.  coloratus  (p.  26). 

d?.  Upperparts  mainly  ochraceous-buffy  or  ochraceous-tawny.    (Rio  Grande  Valley 
to  Panama  and  islands  near  coasts  of  Mexico  and  West  Indies  [0.  couesi  and 
related  forms].) 
6^  Habitat  continental. 

Supraorbital  ridges  not  projecting  prominently  over  orbits. 
d}.  Head  and  shoulders  not  distinctly  grayish. 
e^.  Upperparts  duller  ochraceous-tawny  or  ochraceous-buffy.    [0.  cov£si 
and  subspecies.] 
Underparts  normally  white. 
g^.  Size  larger;  hind  foot  usually  35  or  more;  upper  molar  sc^ries  usually 
more  than  5. 
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h^.  lIi)pcri)artH  niorciuK'nsc  orhraffiouH-lmff .    C  North  woatorn  Michoa- 

can)   c.  reg:mu8  fp.  37). 

/i^  Uppcrparls  less  intenwc  ochrafeous-hiilf.    ('Central  JaliKco.) 

O.  c.  albiventer  (p.  38). 
<j^.  Size  RHKiller;   hind  foot  iisually  less  Ihiin  :{");    ui)per  molar  series 
UHually  less  than  5. 
A'.  Upperparta  darker  ochrafeous-huff.    CPaeifie  roastal  region  from 
Houth(!rn  Sinaloa  to  .soutlieaslern  Oaxaeu.) 

O.  c.  mexicanus  (j>.  33). 
h"^.  Upperpartfl  paler  ochraceouH-buff.    (Morelcs;  Houlhern  Puebla; 
northern Oaxaca;  northeastern  Guerrero.).  O.  c.  aztecusCp.  35). 
P.  Underparta  normally  buffy. 
gK  Size  larger;  hind  foot  usually  more  than  33;    upper  molar  Heriea 
usually  more  than  4.8. 
A'.  Size  smaller;  hind  foot  averaging  less  than  35. 

iK  Color  darker.    (San  LuisPotosi.)          O.  c.  peragrus  (p.  39). 

i^.  Color  paler.    (Rio  Grande  Valley.). .  O.  c.  aquaticus  (p.  39). 
h'.  Size  larger;  hind  foot  averaging  about  30.    (Valley  of  Mexico.) 

O.  c.  crinitus  (p.  36). 

g^.  Size  smaller;   hind  foot  usually  less  than  33;   upper  molar  series 
usually  more  than  4.8. 
h^.  Upperparts  normally  ochraceous-buffy. 

i^.  Color  darker.    (Northern  Vera  Cruz  to  northwestern  Coata 

Eica.)   O.  c.  couesi  (p.  29). 

i^.  Color  paler.    (Southwestern  Gautemala  and  south-central 

Chiapas.)   O.  c.  zygomaticus(p.  32). 

h^.  Upperparts  normally  ochraceous-tawny.    (Lowlands  of  eastern 

Nicaragua.)   O.  c.  riclnnondi  (p.  32). 

e^.  Upperparts  richer  ochraceous-tawny.   (Mexico.)  O.  fulgens  (p.  41). 

d^.  Head  and  shoulders  distinctly  grayish.    (Lower  California.) 

O.  peninsiileB  (p.  45). 
(P.  Supraorbital  ridges  projecting  prominently  over  orbits.  (Panama.) 

O.  gatimensis  (p.  42). 

b^.  Habitat  insular. 

c\  Habitat  off  east  coast  of  Mexico.  (Cozumel  Island.). .  O.  cozumelee  (p.  43). 
c^.  Habitat  off  west  coast  of  Mexico.  (Maria  Madre  Island.).  O.  nelsoni  (p.  46). 
c3.  Habitat  West  Indies.    (Jamaica.)   O.  antillarum  (p.  44). 

ORYZOMYS  PALUSTRIS  (Harlan). 
[Synonymy  under  subspecies.] 

GeograpJiic  distribution. — Atlantic  and  Gulf  coastal  areas  from 
southern  New  Jersey  (not  yet  recorded  from  Delaware  and  Maryland, 
but  doubtless  occurs  there),  to  southern  Texas,  and  north  through  the 
Mississippi  Valley  to  southern  Kentucky,  southern  Illinois,  and 
eastern  Kansas  (fig.  2).  Altitudinal  range  from  sea  level  up  along 
streams  to  about  500  feet  altitude  (rarely  to  1,000  feet),  mainly  in  the 
Lower  Austral  Zone,  but  reaching  into  the  Upper  Austral  Zone  in  the 
more  northerly  localities,  and  into  the  Tropical  Zone  in  southern 
Florida. 

General  characters. — Similar  in  general  to  0.  couesi,  but  pelage 
longer;  colors  usually  darker  and  duller  grayish  brown  instead  of 
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orlmu'tHHis-lniirv  or  orhraciMnis-tawny :  skull  di(r(M-ing  in  various 
dotails,  but  dontition  about  tho  same. 

Color.  -  Tpporpai  ts  in  j^euoral  varviuo;  from  grizzled  grayish  brown 
or  pale  bulT,  to  tawny-olivo,  clay  color,  and  oclii'acoous-tawny ;  the 
face,  top  of  lu^ad,  and  back  licavily  lined  or  overlaid  with  black; 
sides  paler,  owing  to  a  thinner  admixture  of  blackish  hairs;  under- 
parts  wliite,  varying  to  butTy  wliite  and  rarely  to  pale  buff;  outer 
sides  of  oars  dusky,  the  inner  sides  clothed  with  grayish  or  rusty  hairs; 
feet  whitish:  tail  varying  from  brownish  above  and  whitish  below  to 
dusky-  all  round.    Young  (in  first  pelage):  Var^^ing  from  grayish 

brown  to  dull  tawny- 
olive  above,  whitish 
below. 

ShuU, — (For  gen- 
eral outUnes  see  under 
0.  palustris  group.) 
In  general  form  closely 
resembhng  that  of  0. 
couesi,  but  sphenopa- 
latine vacuities,  ab- 
sent or  much  reduced 
in  size  in  that  species, 
large  and  widely  open; 
antorbital  foramen 
with  anterior  border 
less  rounded  above, 
less  inchned  or  pro- 
duced forward  at  the 
base,  in  many  exam- 
ples somewhat  excised 
or  tending  to  develop 
a  point  SLsinSigmodon. 
Remarks. — 0.  j)alustris  is  divisible  into  four  geographic  races  which 
form  a  closely  intergrading  series.  The  species  apparently  attains 
its  largest  size  in  Florida  and  along  the  coast  of  the  Gulf  of  Mexico  east 
of  the  Mississippi  delta. 

ORYZOMYS  PALUSTRIS  PALUSTRIS  (Harlan). 

Swamp  Rice  Rat. 

[PI.  I,  figs.  1,  la;  PI.  V,  figs,  1,  4;  PI.  VI,  figs.  1,  la.] 

Mu8  palustris  Harlan,  Silliman's  Amer.  Journ.  Sci.,  XXXI,  p.  385,  1837. 

Arvicola  oryzivora,  Bachman,  in  Audubon  and  Bachman,  Quadr.  North  Amer.,  Ill, 

p.  214,  1854.    Type  from  St.  Johns  Parish,  South  Carolina. 
Hlespe-rornys]  palustris  Wagner,  in  Suppl.  Schreber's  Saiigthiere,  III,  p.  543,  1843. 
Oryzomys  palustris  Baird,  Mamm.  North  Amer.,  p.  459,  1857. 


1.  0. p. palustris.  2.  O.p.natator.  3.  O.p.coloratus.  4.  O.p.texensis- 
Fig.  2. — Geographic  distribution  of  subspecies  of  Oryzomys  palustris. 
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Tyj)e  locality. — "Fastland,"  near  Salem,  Sah^iii  (.'oiinty,  N(;w  Jc^rsey. 
Type. — Not  known  to  oxist. 

Geographic  distrihution. — Atlantic  coastal  areas  from  southern  New 
Jersey  (not  y(^t  known  from  Delaware  or  Maryland,  Init  doubtless 
occurs  there)  south  to  nortlicastern  Florichi,  th(;nce  westward  through 
southern  Georgia  to  the  Gulf  coast  of  Alabama  and  Mississippi,  and 
north  through  Alabama  and  western  Tennessee  to  southwestern  Ken- 
tucky, south(^rn  Illinois,  and  parts  of  s()uth(;ast(^rn  Missouri.  Alti- 
tu(hnal  range  from  s(^a  lev(^l  up  along  stniams  to  a])out  500  feet  (rarely 
to  1,000  feet),  mainly  in  Lower  Austral  Zone,  but  reaching  into  Upper 
Austral  Zone  in  southern  Now  Jersey,  southeastern  K(;ntucky,  and 
southeastern  Missouri  (Marble  Hill). 

General  characters. — vSize  usually  smaller  and  color  more  brownish, 
less  tawny,  than  in  0.  p.  natator  and  0.  p.  coloratus;  skull  less  massive. 
Closely  resembhng  0.  p.  texensis,  but  darker,  more  brownish  than 
topotypes  of  the  latter  form;  skull  broader. 

Color. — Fresh  pelage  (December):  Upperparts  grizzled  grayish 
brown  or  pale  buff,  the  brownish  or  buffy  tone  most  intense  on  rump, 
darkened  on  face,  top  of  head,  and  back  by  overlying  blackish  hairs; 
feet  whitish;  tail  brownish  above,  whitish  below,  becoming  in  some 
specimens  dark  all  round  near  tip.  Young  (in  fu*st  pelage) :  Grayish 
brown  above,  dull  whitish  below. 

SJcuU. — (For  general  outhnes  see  under  0.  palustris  group.)  Very 
similar  to  those  of  0.  p.  natator  and  0.  p.  coloratus,  but  narrower; 
braincase  decidedly  narrower;  zygomata  less  widely  spreading; 
frontal  region  narrower,  the  supraorbital  borders  less  projecting. 
Compared  with  that  of  0.  p.  texensis  the  skull  differs  mainly  in  some- 
what larger  average  size;  zygomata  usually  more  widely  spreading. 

Measurements. — Average  of  four  adults  from  Greenwich,  N.  J.  (near 
type  locahty):  Total  length,  242  (237-245);  tail  vertebrae,  112  (109- 
116);  hindfoot,  31  (30-31.5).  An  adult  from  Pope  Creek,  Va.:  260; 
130;  33.  Average  of  four  adults  from  Georgetown,  S.  C:  257  (233- 
273);  125  (113-132);  32.5  (31-33).  Average  of  three  adults  from 
Bon  Secour,  Ala.:  265  (250-280);  131  (125-138);  30.5  (30-31.5). 
Adult  from  Bayou  La  Batre,  La.:  233;  116;  30.  Adult  from  Marble 
Hill,  Mo.:  252;  115;  29.  Adult  from  Olive  Branch,  III.:  255;  113 
29.  Adult  from  Barbourville,  Ky.:  270;  133;  30.5.  Skull  (two 
adults  from  Greenwich,  N.  J.:  Greatest  length,  32.4,  31;  zygomatic 
breadth,  17.2,  16.6;  interorbital  breadth,  5.2,  5.1;  width  of  braincase, 
11.9,  12;  nasals,  12.7,  12;  anterior  palatine  foramina,  6.7,  6.7; 
palatal  bridge,  6.2,  6.2;  upper  molar  series,  4.5,  4.6. 

Remarks. — 0.  p.  palustris  passes  into  0.  p.  texensis  in  the  Mississippi 
VaUey.  Specimens  from  Marble  HiU,  Mo.,  and  Ohve  Branch,  111., 
however,  seem  referable  to  the  typical  form.    A  tendency  to  develop 
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tho  nulciy  color  nmi  n\(M-t^  lunssivo  skull  (^f  (h  />.  natafor  is  oxliibitod  by 
spooiiuens  ivom  New  BiM'lin  niul  Riirnsido  Boach,  norlhoni  Florida, 
and  interj^radntion  of  tho  two  forms  scmmus  ovidcMit  in  that  part  of  the 
State.  No  rico  rats  havo  boon  nn'ordiMl  from  Dolawaro  or  Maryland, 
but  tho  favorable  oharaotor  of  the  country  and  the  narrowness  of  the 
gap  between  colleetino:  stations  to  the  north  and  south  point  to 
probable  continuity  of  rani^o.  Spooimens  from  South  Carolina 
apparently  representing:  Arvicola  ori/zivora  of  Auihibon  and  Bachman 
are  inseparable  from  typical  palustris. 
Specifnens  examined. — Total  number,  2oo,  as  follows: 

Alabama:  Aiitaugaville,  1:  Bayou  La  Batre,  2;  Bon  Secour,  3;  Elmore,  1;  Flor- 
ence, 1;  Gallion.  1;  Hayneville,  2;  Huntsville,  4;  Jackson,  2;  Mobile,  1;  Mont- 
gomery, 1;  Mount  Weogufka,  1;  Reform,  1;  Sand  Mountain  (near  Carpenter), 
1;  Seale,  1. 

Florida:  Burnside  Beach,  9;^  New  Berlin.  S.^ 

Georgia:  Cumberland  Island,  14;3.    Ilursman  Lake,  ];i  Mcintosh  County,  1; 

Okefinokee  Swamp.  1  f  Ossabaw  Island,  12;i  Riceboro,  7;^  Saint  Marys,  20;^'  " 

Savannah,  10;  Toccoa,  2. 
Illinois:  Olive  Branch,  3. 
Kentucky:  Barbourville,  3. 
Missouri:  Marble  Hill,  1. 
Mississippi:  Biloxi,  1. 

New  Jersey:  Cedar  Creek,  1;"  Greenwich,  13.^ 
North  Carolina:  Coinjock,  1;  Pea  Island,  2;^  Raleigh,  31.^'  i° 
South  Carolina:  Beaufort  County,  2;  Calhoun  Falls,  2f  Easley,  1;  Frogmore, 
1;^  Georgetown,  11;  Planters%'ille,  7;  Saint  Helena  Island,  1;  Society  Hill,  3. 
Tennessee:  High  Cliff,  1;  Lawrenceburg,  2. 

Virginia:  Dismal  Swamp,  20;  Pope  Creek  (5  miles  southeast  of  Colonial 
Beach),  2;  Smith  Island,  6;  Suffolk,  1;  Wallops  Island,  3;  Warsaw  (4  miles 
southwest),  5;  Wreck  Island.  1. 

ORYZOMYS  PALUSTRIS  XATATOR  Chapman. 

Central  Florida  Rice  Rat. 

OryzomyS  palustris  natalor  Chapman,  Bull.  Amer.  Mus.  Nat.  Hist.,  V.,  p.  44,  March 
17,' 1893. 

Type  locality. — Gainesville,  Alachua  County,  Florida. 

Type. — Xo.  \m,  adult,  American  Museum  of  Natural  History; 
collected  by  F.  M.  Chapman,  January  31,  1889. 

Geograpldc  distrihution. — Central  Florida,  north  of  Everglades; 
Austro riparian  division  of  Lower  Austral  Zone. 


1  Collection  Mus.  Comp.  Zool. 

2  CoUection  Field  Mus.  Nat.  Hist. 

2  Collection  Amer.  Mus.  Nat.  Hist. 
*  Eleven  in  collection  Mus.  Comp.  Zool. 
6  Five  in  collection  Field  Mus.  Nat.  Hist. 
«  Three  in  collection  Field  Mus.  Nat.  Hist.;  15  in 
Mus.  Comp.  Zool, 


"  Collection  Acad.  Nat.  Sci.  rhiladelphia. 

8  Five  in  collection  Acad.  Nat.  Sci.  Philadelphia. 

9  Five  in  collection  Amer.  Mus.  Nat.  Hist. 

10  Two  in  collection  Field  Mus.  Nat.  Hist.;  6  in 
Mus.  Comp.  Zool. 
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General  characterft. — Most  lik(^  O.  j>.  coloratns;  difTcrinj^;  usually  in 
less  intense  tawiiy  sufTusion  of  n])]>er])arts,  (>s]>(n'ially  eheeks  and  sides 
of  l)ody.  Siz(^  larger,  color  more  ta\\7iy,  and  skuli  more  massive  than 
usual  in  0.  p.  palustris  or  0.  p.  texensis. 

Color. — Fresh  pelage  (December) :  IJppcTparts  varying  from  grizzled 
gravish  l)rown  or  i)ale  bufT  to  tawny-olive,  clay  coloi-,  or  ocliraceous- 
tawny,  deepest  and  richest  on  lower  part  of  back  and  rump,  becoming 
])aler  and  more  bufTy  on  sid(^s,  and  darkened  doi-sally  by  admixture 
of  ])lackisli  hairs;  face  grayish  or  ])ale  bufTy  ben(^ath  overlying  dusky 
hairs;  underparts  usually  white,  but  in  some  specimens  more  or  less 
suffused  witii  pale  buff;  feet  wliite;  tail  brownish  above,  whitish  be- 
low, becoming  in  some  specimens  dark  all  round  toward  tip.  Young 
(in  first  pelage) :  Brownish  or  dull  tawny-olive  mixed  with  black  above, 
whitish  below. 

Skull. — Similar  to  tliose  of  0.  p.  palustris  and  0.  p.  texensis,  but 
broader;  braincase  decidedly  broader;  zygomata  more  widely  spread- 
ing; frontal  region  broader,  the  supraorbital  borders  more  projecting. 
Comparison  with  the  skull  of  0.  coloratus  reveals  no  appreciable 
difference. 

Measurements. — Type:  Total  length,  295;  tail  vertebrae,  143;  hind 
foot  (dry  skin),  33.  Average  of  10  adults  (t3rpe  and  9  topotypes): 
276.7  (271-300);  142.9  (132-156);  34.3  (32.5-37).  Slcull  (average  of 
6  adults,  type  and  5  topotypes):  Greatest  length,  32.4  (31.4-33.7); 
zygomatic  breadth,  17.2  (16.4-17.7);  interorbital  breadth,  5.4  (5.1- 
6.1);  width  of  braincase,  12.4  (12-12.8);  nasals,  12.7  (12-13.5);  an- 
terior palatine  foramina,  6.9  (6.4-7.2);  palatal  bridge,  6.1  (5.7-6.5); 
upper  molar  series,  4.7  (4.5-4.9). 

Remarlcs. — In  northern  Florida,  not  far  to  the  northward  of  the 
type  locality,  0.  p.  natator  passes  into  0.  p.  palustris,  as  shown  by 
specimens  from  New  Berlin  and  Burnside,  which,  however,  seem  more 
properly  placed  with  the  latter  form.  In  the  vicinity  of  Lake  Oke- 
chobee  natator  merges  with  0.  p.  coloratus,  a  richer  colored  form 
inhabiting  the  southern  part  of  the  State. 

Specimens  examined. — ^Total  number,  121,  as  follows: 

Florida:  Anastasia  Island,  2;^  Canaveral,  4;  Cape  Canaveral,  3;  Cartersville,  1; 
Crystal  River,  1;^  Enterprise,  26    Espanita,  3;^  Fort  Kissimmee,  1;  Gaines- 
ville, 19  (type  and  topotypes);^  Geneva,  1;  Kissimmee,  2;  Kissimmee  River, 
2;  Lake  Harney,  11;  Lake  Kissimmee,  19;  Micco,  9;^  Mullet  Lake,  1;  Oak 
Lodge,  9;^  Ocala,  2;  Tarpon  Springs,  1;^  Titusville,  4. 

1  Collection  Mus.  Comp.  Zool. 

*  Fourteen  in  collection  Amer.  Mus.  Nat.  Hist.;  10  in  Field  Mus.  Nat.  Hist.;  2  in  Mus.  Comp.  Zool. 
»  Collection  Field  Mus.  Nat.  Hist. 

*  Nine  in  collection  Amer.  Mus.  Nat,  Hist.;  5  in  Field  Mus.  Nat.  Hist.;  5  in  Mus.  Comp.  Zool. 
6  Three  in  collection  Amer.  Mus.  Nat.  Hist.;  3  in  Field  Mus.  Nat.  Hist. 

c  Collection  Acad.  Nat.  Sci.  Philadelphia. 


26 


XiMrrn   AMERICAN  FAUNA. 


INo.  43. 


OUYZiniYS  PALri^TRlS  (^^l  OKATUS  Bangs. 
Kvkkoi.auks!  Wick  Rat. 

(,ri.  T,  (i;.:.s.  2,  il.l 

Orp:omus  palustris  coloratus  Baw^.  Vvov.  lioston  8(h\  Nat.  Hist.,  XXVIIT,  p.  189, 
March.  18<)8. 

Oryzomys  vatator  Jloridanus  >rorrit\m.  Proc.  Washington  Acad.  Sci.,  Ill,  p.  277,  July 
20.  1901.  Type  from  Everghulo,  Florida.  No.  7  l;M9,  ^  ad.,  U.  S.  Nat.  Mus.  (Bio- 
logical Survey  collection);  collected  by  J.  Alden  Loring,  March  29,  1895. 

Type  locality. — Cape  Sable,  Monroe  County,  Florida. 

Type. — No.  4470,  c?  adult,  Museum  of  Comparative  Zoology  (col- 
lection of  E.  A.  and  O.  Bangs) ;  collected  by  C.  L.  Brownell,  April  17, 
1S95. 

GeograpMc  distribution. — Tropical  southern  Florida,  north  to  Lake 
Okechobee. 

General  cliai^actei's. — Closely  resembling  0.  p.  nataior;  differing  in 
more  intense  tawny  suffusion  of  upperparts;  size  about  the  same. 
Size  larger  than  usual  in  0.  p.  palustris  and  0.  p.  texensis,  and  color 
much  more  tawny  than  either. 

Color. — ^About  as  in  0.  p.  natator,  but  general  tone  of  upperparts 
slightly  richer,  more  tawny  or  rufescent. 

Slcull. — Like  that  of  0.  p.  natator. 

Measurements. — Type:  Total  length,  301;  tail  vertebrae,  150;  hind 
foot,  35.  Average  of  three  adult  topotypes:  296  (278-305);  144 
(133-152);  33.4  (33.4-33.4).  SlcuU  (average  of  four  adults,  type 
and  three  topotypes):  Greatest  length,  32.2  (31.8-32.7);  zygomatic 
breadth,  17.1  (16.8-17.5);  interorbital  breadth,  5.8  (5.8-5.9);  width 
of  braincase,  12.4  (12.2-12.5);  nasals,  12.4  (12.1-12.6);  anterior 
palatine  foramina,  6.6  (6.3-7);  palatal  bridge,  6.1  (5.7-6.6);  upper 
molar  series,  4.8  (4.7-4.9). 

Remarhs. — 0.  p.  coloratus  requires  close  comparison  with  0.  p. 
natator,  from  which  it  apparently  differs  only  in  color.  The  richer 
tone  in  coloratus  is  most  noticeable  when  specimens  are  turned  on 
their  sides,  and  the  cheeks  and  flanks  contrasted  with  those  of  exam- 
ples of  natator.  As  Bangs  rightly  states,  coloratus  occupies  only 
the  southern,  tropical  part  of  the  Florida  peninsula." 

In  describing  ''Oryzomys  natator  floridanus,^^  Merriam  overlooked 
the  name  coloratus,  which  had  already  been  applied  to  the  animal 
of  the  region;  the  two  are  clearly  synonymous. 

Specimens  examined. — Total  number,  50,  as  follows : 

Florida:  Cape  Sable,  11  (type  and  topotypes);^  Eden,  1;  Everglade,  16  (includ- 
ing type  of  ^'Jloridanus'');  Flamingo,  13;^  Juno  (Lake  Worth),  5;  Jupiter,  2;^ 
Miami,  1;  Miami  River,  1. 


1  Collection  Mus.  Comp.  Zool.     » Twelve  in  collection  Mus.  Comp.  Zool.;  1  in  Amer.  Mus.  Nat.  Hist. 
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ORYZOMYS  i»AUrSTP.IS  TEXENSIS  Allen. 
Tkxah  Hick  Hat. 

Oryzomi/8  pdlustris  te.xensii  Allon.  Bull.  Amor.  .Nfiis.  Nat.  IfiBt..        p.  177,  May  .31, 
1894. 

Type  locality. — Rockport,  Aransas  County,  Texas. 

Type. — No.  iHi,  c?  ad.,  American  Museum  of  Natunil  History; 
collected  by  II.  P.  Attwater,  November  15,  1893. 

(rfograji/iic  distrihution. — From  Corpus  Christi  Bay  north  and  east 
along  the  Gulf  coast  of  Texas  and  Louisiana  to  the  delta  of  the  Mis- 
sissippi, thence  north  in  the  Mississippi  Valley  to  southeastern  Mis- 
souri; general  range  reaching  southeastern  Kansas,  probably  by  way 
of  the  Arkansas  River  valley  through  Oklahoma  (not  yet  known 
from  Oklahoma) ;  altitudinal  range  in  Austroriparian  Zone,  mainly 
below  500  feet,  but  extending  up  to  about  1,000  feet  in  Kansas. 

General  cTiaracters. — Closely  resembling  0.  p.  pdlustris ,  but  typical 
examples  paler;  skuU  usually  narrower.  Color  paler,  less  rufescent, 
and  skull  decidedly  narrower,  less  massive,  than  in  0.  p.  nataior  and 
0.  p.  color atus. 

Color. — About  as  in  0.  p.  palustris,  but  averaging  slightly  paler. 
An  ochraceous-tawny  suffusion  of  upperparts  and  underparts  is 
shown  in  rare  examples. 

Slcull. — About  like  that  of  0.  p.  pjalustris,  but  averaging  somewhat 
smaller,  with  less  widely  spreading  zygomata.  Similar  to  that  of 
0.  p.  natator,  but  narrower;  braincase  decidedly  narrower;  zygomata 
less  widely  spreading;  frontal  region  narrower,  the  supraorbital 
borders  less  projecting. 

Measurements. — Type:  Total  length,  256 ;  tail  vertebrae,  139;  hind 
foot,  30.5.  Average  of  eight  adult  topotypes:  242  (226-279);  120 
(108-133);  29  (28.5-30.5).  Slcull  (average  of  5  adults— type  and  4 
topotypes):  Greatest  length,  31  (30-32.1);  zygomatic  breadth,  16 
(15.2-16.8);  interorbital  breadth,  5.3  (5.2-5.4);  width  of  braincase, 
11.8  (11.1-12.3);  nasals,  12.5  (12-12.9);  anterior  palatine  foramina, 
6.1  (5.7-6.5);  palatal  bridge,  5.8  (5.5-6.1);  upper  molar  series,  4.4 
(4.3-4.7). 

Remarlcs. — Specimens  from  the  type  locahty  are  paler  than  those 
from  other  locaUties  in  the  immediate  vicinity,  some  of  which  are 
practically  indistinguishable  from  many  typical  examples  of  0.  p, 
palustris.  Moreover,  in  cranial  characters,  especially  in  width  of 
braincase  and  outward  spread  of  zygomata  (characters  which  dis- 
tinguish 0.  p.  texensis  from  0.  p.  natator  and  0.  p.  coloratus),  texensis 
very  closely  approaches  palustris.  The  skuU  of  the  type  and  larger 
topotypes  of  texensis  seem  inseparaible  from  some  of  the  smaller  skulls 
of  comparable  age  from  the  region  of  the  type  locahty  of  palustris. 
The  cranial  difference  noted,  however,  affects  the  majority  of  indi- 
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A-iduak.  and  tojrother  wntli  a  toiuloncv  tcnvanl  pnllid  colornliou 
oxhibitod  by  animals  inhr.bitin^LC  a  wido  an^a.  soenis  to  iMilitlo  tcu  u.s'is 
to  ivoo^nilion  as  a  soparato  form.  Tl\i>  fow  sjKH'imons  availablo  from 
Arkansas,  wostorn  Tonnossoo,  and  oxtromo  southeastern  Missouri 
soom  roforablo  to  tcxcri^is,  but  a])proach  palusiris  so  closely  that  they 
might  with  nearly  equal  propriety  be  assi<::ned  to  that  subspecies. 
Specimens  examined. — Total  num])er,  111),  as  follows: 

Arkansas:  Camden,  2;  Delight,  1;  Lake  City,  1;  Wiliimt,  1. 
Kansas:  Xoosho  Falls,  2.* 

Louisiana:  Biirbridge,  ISf  Gibson,  4;^  Houma,  1;  Iowa,  8;  Lake  Catherine, 

C;^  Main  Pass,  2;  Mcrmenton,  4;*  New  Orleans,  2. 
Mississippi:  Fayette,  1. 
Missouri:  Kennel t,  2;  Portage vi lie,  1. 
Tennessee:  Arlington,  1. 

Texas:  Corpus  Christi,  7;^  Matagorda,  7;  Matagorda  Island,  2;  Matagorda  Penin- 
sula, 1;  Nueces  Bay,  5;  Padre  Island,  4;  Port  Lavaca,  4;  Rockport,  24  (type 
and  topotj-pes);^  Sabine,  1;  Victoria,  ];  Virginia  Point,  1;  ^\^larton  County,  1.^ 


1.  0.  c.  couesi. 

2.  0.  c.  richmondi. 

3.  0.  c.  zygomaticus. 

4.  0.  c.  meiicanus. 

5.  0.  c.  aztecus. 
0.  c.  crinitus. 

7.  O.c.  TegiUus. 
0.  c.  albiventer. 


0.  c.  peragru?. 

10.  0.  c.  aquations. 

11.  0.  gatunensis. 
O.  cozumelse. 

13.  O.  antillarum. 

14.  O.  peninsulx. 
O.  nclsoni. 


Fig.  3. — Geographic  distribution  of  Oryzomys  couesi  and  related  species. 
ORYZOMYS  COUESI  (Alstox). 
[Synonymy  under  subspecies.] 

GeograpMc  distribution. — River  valleys  and  marshy  areas  from 
southern  Texas  on  the  east  and  southern  Sinaloa  on  the  west,  south 
through  central  and  southern  Mexico,  Guatemala,  Honduras,  and 
Nicaragua  to  northern  Costa  Eica.  Altitudinal  range  from  sea  level, 
regardless  of  latitude,  to  over  7,000  feet  in  the  Valley  of  Mexico; 
zonal  range  mainly  Tropical  but  reaching  into  Sonoran  Zone  on  the 
tableland  of  Mexico  (fig.  3). 


1  One  in  Mus.  Comp.  Zool. 
«  Collection  Mus.  Comp.  Zool. 
»  Collection  Amer.  Mus.  Nat.  Hist. 
«  Collection  Field  Mus.  Nat.  Hist. 


'•'  One  in  collection  Amer.  ilus.  Nat.  Hist. 
6  Nineteen  in  collection  Amer.  Mus.  Nat.  Hist.;  2 
in  Field  Mus.  Nat.  Hist.;  1  in  Mus.  Comp.  Zool. 
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General  characters, — Similiir  in  gciioral  to  ().  yalustris,  hut  jx^lage 
shorter;  colors  usuiilly  brighter  and  richer,  0(*hraceous-})ufFy  or 
ochraceous-tawny  inst(iad  of  grayish  brown ;  skull  differing  in  various 
details,  but  dentition  about  the  same. 

Color. — Upper} )arts  varying  from  light  buff  or  pinkish  buff  through 
ochracoous-buff  to  ochraceous-tawny,  more  or  less  suffused  with 
tawny  or  russet,  the  general  shade  paler  on  cheeks,  shoulders,  and 
along  sides,  becoming  deepen-,  more  intense,  and  darkened  on  face, 
top  of  head,  and  back  by  admixture  of  black  hairs;  underparts 
varying  from  nearly  pure  white  through  liglit  buff  to  light  ochraceous- 
buff,  more  or  less  suffused  witli  pale  salmon  color;  outer  sides  of  ears 
blackish,  inner  sides  moderately  clothed  with  short  hairs  varying 
from  grayish  to  ochraceous-buff  or  rusty  reddish;  feet  wiiite;  tail 
dark  brownish  above,  whitish  or  light  brownish  below. 

Skull. — (For  general  outhnes  see  under  0.  'palustris  group.)  In 
general  form  closely  resembling  that  of  0.  jpalustris,  but  sphenopala- 
tine vacuities,  large  in  that  species,  absent  or  much  reduced  in  size; 
antorbital  foramen  with  anterior  border  more  rounded  above,  more 
inclined  or  produced  forward  at  the  base,  not  excised  or  tending  to 
develop  the  somewhat  SigmodonAikQ  point  often  present  in  palustris; 
interparietal  with  a  more  evident  posterior  angle. 

Remarks. — ^Ten  geographic  races  of  0.  couesi  appear  to  be  recog- 
nizable in  the  area  between  the  valley  of  the  Rio  Grande,  Texas,  and 
northern  Costa  Kica.  While  all  the  more  minute  steps  of  inter- 
gradation  are  not  always  shown  by  the  material  now  available, 
mainland  forms  throughout  this  wide  interval  agree  so  closely  in  all 
essential  details  that  they  seem  safely  assignable  to  a  single  species- 
Several  outlying  insular  forms  (and  0.  peninsulse  of  Lower  CaHfornia) 
exhibit  more  distinctive  characters  and  are  accorded  specific  rank, 
but  they  are  clearly  related  to  the  widely  ranging  0.  couesi  section  of 
the  0.  palustris  group. 

ORYZOMYS  COUESI  COUESI  (Alston). 
CouEs  Rice  Rat. 
(PI.  I,  ngs.  3,  3a.) 

Hesperomys  couesi  Alston,  Proc.  Zool.  Soc.  London,  1876,  p.  756. 
Oryzomys  couesi  Thomas,  Ann.  Tilag.  Nat.  Hist.,  ser.  6,  XI,  p.  403,  May  1893  (type 
and  locality  fixed). 

Oryzomys  jalapx  Allen  and  Chapman,  Bull.  Amer.  Mus.  Nat.  Hist.,  IX,  p.  206,  June 

16,  1897.    Type  from  Jalapa,  Vera  Cruz,  Mexico  (altitude  4,400  ft.).  No.  fmi,  c? 

ad.,  Amer.  Mus.  Nat.  Hist.;  collected  by  F.  M.  Chapman,  April  16,  1897. 
Oryzomys  jalapx  rvfinus  Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  285,  July  26, 

1901.    Type  from  Catemaco,  Vera  Cruz,  Mexico  (altitude  1,000  feet).    No.  65499, 

9  ad.,  U.  S.  Nat.  Mus.  (Biological  Survey  collection);  collected  by  Nelson  and 

Goldman,  April  27,  1894. 
Onjzomys  teapensis  Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  286,  July  26,  1901. 

Type  from  Teapa,  Tabasco,  Mexico.    No.  99973,  <?  subad.,  U.  S.  Nat.  Mus. 

(Biological  Surv-ey  collection);  collected  by  Nelson  and  Goldman.  April  4,  1900, 
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Ort/:ovv/s  poldmani  Morriam.  Vroc.  Wiishington  Acad.  Sci..  1  FT.  p.  1288,  July  26,  1901. 
Type  iwm  Coi\i7.i\co&\cos,  Vera  Cruz,  Mexico  (luuir  sea  level).  No,  78110,  9  ad., 
V.  S.  Xat.  Mils.  i^Biological  Survey  collection);  collected  by  Nelson ajid  Goldman, 
April  11.  1S96, 

Ory:o7uysjalap^'  apatelhis  Elliot,  Field  Oolumb,  ^lus,,  publ.  00,  zool.  ser,,  III,  p. 

March  8.  1904.    Type  from  San  Carlos.  Vera  Cruz,  Mexico.    No,  13107,  9  ad., 

Field  Mus.  Nat.  Hist.;  collectcHi  by  N,  G,  Buxton,  March  1,  1903. 
Oryzomijs  nchard%>^n'  Mien.  Bull.  Amor.  Mus.  Nat.  Hist.,  XXVIII,  p.  99,  April  30. 

1910.    Type  from  Penn  Blnnca.  Nicaragua.    No,  29800,  c?  ad,,  Amor,  Mus,  Nut, 

Hist.;  collocated  by  Wm.  r>.  Richardson,  May  25,  1909. 

Type  locality. — Cohan,  Giiatcmala. 

Type. — 111  British  Museum;  collected  b}^  Osbert  Salvin. 

Geographic  distrihution. — From  northern  Vera  Cruz  southeastward 
through  eastern  Puebla,  eastern  Oaxaca,  northern  and  extreme 
southern  Chiapas,  Tabasco,  Campeche,  Yucatan,  Quintana  Roo, 
Guateniiila,  Honduras,  and  Nicaragua,  to  northwestern  Costa  Rica; 
altitudinal  range  from  sea  level  to  about  5,000  feet  mainly  in  Humid 
Lower  Tropical  Zone. 

General  cliaracters. — Size  about  as  in  0.  c.  zygomaticus,  0.  c.  mexi- 
canus  and  0.  c.  ricTimondi;  color  shghtly  darker  than  in  zygomaticus, 
decidedly  darker  than  in  mexicanus,  and  decidedly  paler  than  in 
richmondi;  skull  about  like  those  of  mexicanus  and  ricJimondi; 
sphenopalatine  vacuities  absent  or  represented  by  very  narrow  slits 
as  usual  in  the  0.  couesi  section  of  the  0.  palustris  group.  Similar  in 
general  to  0.  c.  peragrus,  but  somewhat  smaller,  with  upperparts, 
especially  cheeks,  shoulders,  and  sides,  more  ochraceous-buffy;  skull 
less  massive. 

Color. — FresJi  pelage:  Upperparts  varying  from  ochjaceous-buffy 
to  ochraceous-tawny,  deepened  in  rare  examples  to  light  cimiamon- 
brown,  lightest  on  cheeks,  shoidders,  and  along  sides,  the  face,  top 
of  head,  and  back  much  darkened  by  black  hairs ;  underparts  varying 
from  light  buff  to  light  ochraceous  buff  (rarely  dull  white);  outer 
sides  of  ears  blackish,  the  iimer  sides  clothed  with  short  ochraceous- 
buffy  hairs;  feet  white;  tail  brownish  above,  dull  yellowish  below 
proximally,  becoming  hght  brownish  toward  tip. 

SJcull. — About  as  in  0.  c.  zygomaticus,  0.  c.  mexicanus,  and  0.  c. 
richmondi;  differing  mainly  in  smaller  general  size,  decidedly  nar- 
rower braincase,  and  smaller  molars  than  those  of  0.  c.  crinitus,  0.  c. 
albiventer,  and  other  Mexican  tableland  forms.  Similar  to  that  of 
0.  c.  peragrus,  but  braincase  narrower. 

Measurements. — Average  of  4  adults  from  Tumbala,  Chiapas: 
Total  length,  252  (242-265);  tail  vertebrae,  130  (127-135);  hind  foot, 
30.7  (30-31).  Average  of  10  adults  from  Yaruca,  Honduras:  267.5 
(25.5-280);  138  (130-145);  29.1  (28-32).  Average  of  seven  adults 
from  Orizaba,  Vera  Cruz:    263  (248-294);    148  (139-174);  33.1 
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(32-:M.r)).  Skull  (HV(«ni<,'o  of  5  mliilts  from  Yariira,  Honduras): 
Greatest  lcii<<tli,  iiO.r)  (29.9-31.3);  zy<(oinatie  breadth,  16  (ir).r>-l  7.2) ; 
interorbital  breadth,  4.8  (4.5-5.1);  width  of  braincase,  11.4  (11.2- 
11.6);  nasals,  11.9  (11.4-12.4);  anterif)r  palatine  foramina,  f) 
(5.5-6.2);  palatal  bridge,  5.5  (5.3-6.1);  np])er  molar  series,  4.7 
(4.5-4.8). 

Rnnarl's. — In  the  absence  of  material  from  the  typo  locality  fi^ 
fixed  by  Thomas,  specimens  from  Tumbala,  Chiapas;  and  Yaruca, 
Honduras,  whicli  iv^vco  closely  with  his  description,  are  assumed  to 
represent  ty])ical  covcsi  an.d  have  been  used  as  a  basis  for  comparison. 
In(hvi(hial  variation  in  size,  color,  and  cranial  details  exhibited  by 
every  large  series  of  0.  c.  couesi  is  very  striking,  but  the  form  main- 
tains with  remarkable  constancy  its  essential  characters  throughout 
its  wide  range.  Exami)les  from  northern  Vera  Cruz  and  eastern 
Puebla  present  the  same  general  variations  and  are  not  satisfactorily 
separable  from  those  from  Plonduras  and  Nicaragua.  This  variation 
has  resulted  in  the  publication  of  several  names  based  on  characters 
which  prove  to  be  inconstant  in  the  large  number  of  specimens 
passed  in  review.  Specimens  from  various  localities  indicate  direct 
intergradation  with  0.  c.  zygomaticus,  0.  c.  mexicanus,  and  0.  c. 
peragrus. 

Specimens  examined. — Total  number,  199,  as  follows: 

Campeclie:  La  Tuxpena,  1. 
Chiapas:  Chicharras,  4;  Tumbala,  6. 
Costa  Rica:  Bahiade  Salinas,  1.^ 
Guatemala:  Jacaltenango,  3. 
Honduras:  Yanica,  35.^ 

Nicaragua:  Chontales,  22;^  Matagalpa,  4;^  Ocotal,  2;^  PenaBlanca,  8  (including 
type  oi '^richardsonV');^  Quilali,  1;^  Rio  Coco,  14;^  Rio  Grande,  1;^  Rio  San 
Juan  del  Norte,  1  ;^  Rio  Tuma,  2  ;i  San  Juan,  1  ;i  Tuma,  5  ;i  Uluce,  1  ;^  Vijagua,2 

Oaxaca:  Comaltepec,  1;  Guichicovi,  3;  Reforma.  P;  Santo  Domingo  (mountain 
near),  8;  Tuxtepec,  2. 

Puebla:  Huauchinango,  1;  Metlaltoyuca,  11. 

Quintana  Roo:  Santa  Lucia,  3.* 

Tabasco:  Teapa,  3  (including  type  of  'Heapensis'^). 

Vera  Cruz:  Achotal,  4;^  Buena  Vista,  2;  Catemaco,  2  (including  type  of 
"rujinus^');  Jalapa,  4  (including  type  of  "jalapx^');^  Pasa  Nueva,  1;^  Coat- 
zacoalcos,  3  (including  type  of  ^^goldmani");  Jico,  2  f  Mirador,  1;  Motzorongo, 
1;  San  Carlos,  3  (including  type  of  ^'apatclius'')f  Orizaba,  16;^  Rivera  (75 
miles  south),  1;  Papantla,  1-  Teocelo,  1;^  TIacotalpam,  7;  Ubero,  1. 

Yucatan:  Rio  Lagartos,  2.^ 

1  Collection  Amer.  Mus.  Nat.  Hist. 

2Twenty-six  specimens  in  Mus.  Comp.  Zool.;  6  in  Field  Mus.  Nat.  Hist. 
3  Collection  Field  Mus.  Nat.  Hist. 
*  Collection  Mus.  Comp.  Zool. 
6  Two  in  Field  Mus.  Nat.  Hist. 
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ORYZOMYS  COUESI  RICHMONDI  Merriam. 
Richmond  Rice  Rat. 
Oryzomys  richmondi  Morriiim,  Ttoc.  Washington  Acad.  Sci.,  Ill,  p.  2S4,  July  26, 1901. 

Type  locaViti/. — Kscoudido  Kiver  (50  niilos  above  Blucficlds),  Nica- 
ragua. 

Ti/pe. — No.  it-^tii,  e  adult,  ITnitcd  States  National  Museum  (Bio- 
logiciil  Survey  collection);  collected  by  Charles  W.  Kicliniond,  June 
21,  1S92. 

Geographic  distribution. — Low  river  valleys  of  eastern  Nicaragua; 
Humid  Ix)wer  Tropical  Zone. 

General  characters. — Size  and  proportions  about  as  in  0.  c.  couesi; 
color  decidedly  darker. 

Color. — Similar  to  that  of  0.  c.  couesi,  but  decidedly  darker,  more 
regularly  ochraceous-tawn}^,  the  back  and  upper  part  of  sides  more 
heavily  darkened  by  admixture  of  black  haii's;  imderparts  light 
oclu-aceous-buff. 

Sl'uU. — As 'm  0.  c.  cou£si. 

Measurements. — Type:  Total  length,  295;  tail  vertebrae,  150;  hind 
foot,  33.5.  Average  of  10  adults  (type  and  nine  topotypes):  275.8 
(255-295);  137  (124-151);  30.9  (29-33.5).  Slull  (average  of  5 
adults — type  and  4  topot\'pes):  Greatest  length,  31.8  (31.2-33.3); 
zygomatic  breadth,  16.9  (16.4-17.9);  interorbital  breadth,  5.1  (5-5.3); 
width  of  braincase,  11.7  (11-11.9);  nasals,  12.3  (11.6-13);  anterior 
palatine  foramina,  6(5.8-6.2);  palatal  bridge,  5.8  (5.7-5.9);  upper 
molar  series,  4.5  (4.3—4.6). 

Remarks. — This  form,  the  darkest  of  the  0.  couesi  series,  is  known 
only  from  low  elevations  in  eastern  Nicaragua,  where  Richmond 
found  it  inhabiting  banana  plantations.  Although  much  darker  in 
general  tone  of  upperparts  than  most  examples  of  0.  c.  couesi  from 
adjacent  territory,  close  agreement  in  all  other  important  respects 
points  to  complete  intergradation  with  the  latter. 

Specimens  examined. — Total  number,  35,  as  follow^s:^ 

Nicaragua:  Escondido  River  (50  miles  above  Bluefields,  12  ^  [type  and  topotypes] ; 
45  miles  above  Bluefields,  18;  40  miles  above  Bluefields,  3;  25  miles  above 
Bluefields,  1;  16  miles  above  Bluefields,  1). 

ORYZOMYS  COUESI  ZYGO:NLiTICUS  Merrla^m. 

Guatemalan  Rice  Rat. 

Oryzomys  zygomaticus  Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  285,  July  26, 
1901. 

Type  locality. — Nenton,  Guatemala  (altitude  3,000  feet). 

Type. — No.  76794,  c?  adult  United  States  National  Museum  (Bio- 
logical Survey  collection);  collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man, December  15,  1895. 
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Geographic  dlstrlhiLtion. — Known  only  from  tho  Chisipas  River 
valley  in  southwestern  Guatemala  and  south-central  Chiapas;  Arid 
Lower  Tropical  Zone. 

General  characters. — Closely  rcsemblin^ij  0.  c.  couesi  and  0.  c.  mexi- 
canufi,  but  upperparts  slightly  paler  than  in  tlie  fonner  and  slightly 
darker  than  in  the  latter. 

Color. — About  as  in  0.  c.  couesi  but  averaging  slighth^  paler,  the 
general  tone  ochraceous-bulT  as  in  the  palest  examples  of  0.  c.  couesi; 
underparts  nearly  pure  white  in  the  type,  varying  to  light  buff  in 
other  examples. 

SJndl. — As  in  0.  c.  couesi. 

'Measurements. — Type:  Total  length,  290;  tail  vertebrae,  152;  hind 
foot,  33.  Skull  (type):  Greatest  length,  30.9;  zygomatic  breadth, 
26.9;  interorbital  breadth,  4.8;  width  of  braincase,  11.6;  nasals,  11.6; 
anterior  palatine  foramina,  6;  palatal  bridge,  5.9;  upper  molar  series, 
4.6. 

RemarTcs. — 0.  c.  zygomaticus  seems  to  be  a  slightly  differentiated  and 
rather  localized  form  intermediate  in  color  and  geographic  position 
between  0.  c.  couesi  and  0.  c.  mexicanus.  It  doubtless  intergradcs 
directly  with  couesi,  the  type  of  which  came  from  a  higher  elevation 
about  100  miles  to  the  eastward  in  central  Guatemala.  Three  speci- 
mens from  Jacaltenango,  at  about  5,500  feet  altitude,  only  a  few 
miles  to  the  southeast,  are  appreciably  darker  in  color  and  seem  to 
represent  typical  couesi.  Near  the  Pacific  Coast  in  southwestern 
Chiapas,  zygomaticus  doubtless  passes  into  mexicanus,  ^vhich  differs 
mainly  in  having  slightly  paler  color. 

Specimens  examined. — Total  number,  5,  as  follows: 

Chiapas:  Ocuilapa,  1. 

Guatemala:  Nenton,  4  (type  and  topotypes). 

ORYZOMYS  COUESI  MEXICANUS  Allen. 

Mexican  Rice  Rat. 

Oryzomys  mexicanus  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  IX,  p.  52,  March  15,  1897. 
Oryzomys  hulleri  AUen,  Bull.  Amer.  Mus.  Nat.  Hist.,  IX,  p.  53,  March  15,  1897.  Type 

from  Valle  de  Banderas,  Tepic,  Mexico,  No,  |-|||,  c?  eubad.,  Amer.  Mus.  Nat, 

Hist.;  collected  by  Audiey  C.  Buller,  February  2,  1893. 
Oryzomys  rufus  Memam,  Proc,  Washington  Acad,  Sci.,  Ill,  p,  287,  July  26,  1901. 

Type  from  Santiago,  Tepic,  Mexico  (altitude  200  feet).    No.  91404,  9  old,  U.  S. 

Nat.  Mus.  (Biological  Survey  collection);  collected  by  E.  W.  Nelson  and 

E.  A.  Goldman,  June  20,  1897. 

Type  locality. — Hacienda  San  Marcos,  Tonila,  Jalisco,  Mexico  (alti- 
tude 3,500  feet). 

Type. — No.  ffff,  c?  adult,  American  Museum  of  Natural  History; 
collected  by  Audiey  C.  Buller,  December  30,  1889. 

14521°~18  3 
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Oeogniphic  (risfrihuilon. — Pacific  coast»il  plains  and  basal  mountain 
slopes  from  southorn  Sinaloa  to  sinithoastiM-n  Oaxaca,  Mexico;  iilti- 
tiulinal  raiiixo  from  sea  level  io  alunit  1 ,1)00  feet  (rarely  to  3,500  feet), 
mainly  in  Arid  Lower  Tropical  Zt>ue. 

(Tt  iu  ral  vhaructt'rs. — Size  anil  pn>portions  about  as  in  0.  c.  coucsi; 
color  of  upperi^arts  rather  decidedly  paler,  nuire  ochraceous-bull'y; 
underparts  usually  white,  but  varying  to  light  buiV,  or  light  ochra- 
ccous-butY.  the  T\ormal  shades  in  coued.  Slightly  ])aler  than  0.  c. 
^ijgonuiticufi:  slightly  darker  than  0.  c.  aztecus,  with  smaller  molar 
ti^eth.  Similar  in  color  to  0.  c.  alhivcnfcr,  but  size  smaller^  and  skull 
differing  in  detail. 

Color. —  Fresh  pelage:  Upperparts  in  general  varying  shades  of 
ochraceous-buff,  more  or  less  suffused  with  ta\vn3^  in  old  adults,  be- 
coming warm  buff  on  cbeeks.  shoulders,  and  along  lower  parts  of 
sides;  the  face,  top  of  head,  and  back  moderately  darkened  by 
blackish  hairs;  underparts  usually  nearly  pure  white,  but  varying  to 
light  buff;  outer  sides  of  ears  dusky,  the  inner  sides  clothed  with 
grayish  or  rusty  reddish  hairs;  feet  white;  tail  bro\\Tiish  above,  dull 
yellowish  below  on  proximal  portion,  becoming  light  broAvnish  toward 
tip.  Young  (in  first  pelage) :  Upperparts  near  tawny-olive,  the  gen- 
eral tone  darker  and  duller  than  in  adults. 

SlcuU. — ^About  as  in  0.  c.  couesi.  Differing  from  those  of  0.  c. 
aztecus,  0.  c.  regillus,  and  0.  c.  albiventer  most  noticeably  in  smaller 
size  of  molar  teeth,  the  toothrows  being  correspondingly  shortened. 

Measurements. — ^Average  of  10  adults  from  Escuinapa,  Sinaloa: 
Total  length,  251.4  (239-273);  tail  vertebrse,  137.4  (127-165);  hind 
foot,  28.9  (27-35).  SlcuU  (average  of  same):  Greatest  length,  31.2 
(29.8-33);  zygomatic  breadth,  17  (16.1-17.8);  interorbital  breadth, 
4.8  (4.5-5.3);  w^idth  of  bramcase,  11.6  (11.3-12.2) ;  nasals,  12.2  (11.1- 
13.4);  anterior  palatine  foramina,  6.1  (5.8-6.7);  palatal  bridge,  5.5 
(4.8-6);  upper  molar  series,  4.4  (4.2-4.8). 

Rernarhs. — The  narrow  distribution  area  of  0.  c.  mexicanus  along 
the  west  coast  of  Mexico  somewhat  parallels  that  of  0.  c.  couesi  along 
the  east  coast;  and  as  in  that  form,  wide  range  of  individual  varia- 
tion in  size  and  color  has  resulted  in  the  publication  of  names  which 
appear  to  be  based  on  unstable  characters.  While  individuals  vary 
notably  in  size  and  contour,  as  shown  by  every  large  series,  skulls  of 
mexicanus  and  couesi  seem  indistinguishable,  their  general  characters 
being  maintained  w^ith  remarkable  uniformity  throughout  the  com- 
bined ranges  of  the  two  forms.  Intergradation  of  mexicanus  with 
couesi  seems  to  be  indicated  by  specimens  from  the  Isthmus  of 
Tehuan tepee,  and  with  0.  c.  aztecus  by  examples  from  the  valley  of 
the  Balsas  River  in  Guerrero. 
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Hfeciraens  examined. — Total  numln'r,         as  follows: 

Colima:  Armcria,  11;  Hacienda  Magdalona,  2. 
GueiTeip:  Oinotopec,  7. 
Jalisco:  Hacionda  San  MarcoH,  1  (type).* 
Michoacan:  La  lluacana,  5. 

Oaxaca:  Ifuilotepcc,  2;  Juclntaii,  1 ;  Llano  Grande,  5;  Plunia,     Puerto  An.^cl,  8; 

Keforma,  1;^  Santa  Efit^^enia,  1;  Tchuantepec,  1. 
Sinaloa:  Escuinapa,  47;'  Mazatlan,  1  ;•"*  IloHario,  2.« 

Tepic:  San  l?la8,  4;  Santiago,  2  (including  type  of  "rw/ws'');  de  Jianderas, 

2  (including,'  lyi)C  of  "bulleri"). 

ORYZOMYS  COUESI  AZTECUS  Mi:kriam. 
Aztec  Rice  Rat. 

Oryzomys  crinitus  azteciis  Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  282,  July  26, 
1901. 

Type  locality. — Yautepec,  Morelos,  Mexico  (altitude  4,000  feet). 

Type. — No.  51173,  adult,  United  States  National  Museum  (Bio- 
logical Survey  collection);  collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man, January  16,  1893. 

Geographic  distribution. — Interior  river  valleys  of  Morelos,  southern 
Puebla,  northern  Oaxaca,  and  northeastern  Guerrero,  Mexico;  alti- 
tudinal  range  from  about  3,000  to  at  least  4,000  feet  in  Arid  Lower 
Tropical  Zone. 

General  cJiaracters. — A  pale  form  with  white  underparts  and  rather 
heavy  dentition.  Closely  resembling  0.  c.  mexicanus,  but  paler  in 
color  and  with  heavier  dentition  than  usual  in  that  subspecies.  Dif- 
fering from  0.  c.  crinitus  in  paler  upperparts,  white  instead  of  buffy 
underparts,  and  in  cranial  details. 

Color. — ^As  in  the  paler  examples  of  0.  c.  mexicanus,  the  prevailing 
tone  beneath  the  dark  hairs  on  the  back  pale  ochraceous-buff ;  under- 
parts nearly  pure  white. 

SJcull. — ^About  like  that  of  0.  c.  mexicanus,  but  molar  teeth  larger. 
Similar  to  that  of  0.  c.  crinitus,  but  braincase  narrower  and  molars 
shghtly  smaller. 

Measurements. — Type:  Total  length,  290;  tail  vertebrae,  154;  hind 
foot,  35.  Two  adults  from  Puente  de  Ixtle,  Morelos:  318,  313;  160, 
170;  34,  33.  SlcuU  (type) :  Greatest  length,  32.4;  zygomatic  breadth, 
17;  interorbital  breadth,  5.2;  width  of  braincase,  12.2;  nasals,  12.9; 
anterior  palatine  foramina,  6.4;  palatal  bridge,  6.2;  upper  molar 
series,  5. 

Remarlcs. — 0.  c.  aztecus  is  the  palest  form  of  the  0.  couesi  series^ 
but  the  light  ochraceous  tone  of  the  upperparts  is  very  closely  ap- 
proached by  the  paler  examples  of  0.  c.  mexicanus,  0.  c.  alhiventerj 


1  Collection  Amer.  Mus.  Nat.  Hist. 
'Collection  Field  Mus.  Nat.  Hist. 


3  Collection  Mus.  Comp.  Zool. 

*  One  in  collection  Mus.  Comp.  Zool. 
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and  0.  f.  aquafinis.  Specimens  from  \\w  valley  of  tho  Balsas  Eiver 
in  Guerrero  and  from  northern  Piiebla  approach  v)(xicanvs  in  denti- 
tion, as  well  as  color,  and  miirht  with  nearly  equal  propriety  he  re- 
ferred to  that  subspecies.  The  characters  separating  aztecus  and 
(>.  c.  criniius  are  rather  slight,  as  indicated  in  the  original  descrip- 
tions, and  it  seems  best  to  regard  both  as  forms  of  0.  coiicsi. 
Spec{j7i(?is  examined. — Total  number,  20,  as  follows: 
Guerrero:  Bal>;ajj.  1;'  Tlalixtaquilla.  1. 

Morelos:  Ciicriiavaca,  1;  Puente  de  Ixtle,  6;^  Yautepcc,  5  (type  and  topotypes). 
Oaxaca:  Cuicatlan,  2. 
Puebla:  Piaxtla,  4. 

ORYZOMYS  COUESI  CRINITUS  Merriam. 
Valley  of  Mexico  Rice  Rat. 
Oryzomys  crinitus  Merriam.  Proc.  Washington  Acad.  Sci.,  Ill,  p.  281.  July  26,  1901. 

Type  locality. — Tlalpam,  Federal  District,  Mexico  (altitude  7,500 
feet). 

Type. — No.  50182,  <?  subaduH  (molars  unworn).  United  States 
National  Museum  (Biological  Survey  collection) ;  collected  by  E.  W. 
Nelson  and  E.  A.  Goldman,  November  30,  1892. 

Geographic  distribution. — Known  only  from  type  locality,  at  about 
7,500  feet  altitude  in  the  Valley  of  Mexico;  Upper  Sonoran  Zone. 

General  characters. — A  large,  moderately  dark  form  with  light 
buffy  underparts  and  heavy  dentition.  Similar  to  0.  c.  aztecus  and 
0.  c.  alhiventer,  but  upperparts  darker  than  either  and  underparts 
buffy  instead  of  wliite;  differing  also  in  cranial  details. 

Color. — Very  similar  to  that  of  0.  c.  mexicanus,  but  general  tone  of 
upperparts  sUghtly  darker;  underparts  hght  buffy  as  in  some  exam- 
ples of  mexicanus. 

Slcull. — Rather  large  vnth  broad  braincase  and  heavy  dentition. 
Very  similar  to  those  of  0.  c.  aztecus,  0.  c.  alhiventer,  and  0.  c.  regillus, 
but  frontal  region  usually  broader  posteriorly;  dentition  about  the 
same;  interparietal  rather  large. 

Measurements. — Type:  Total  length,  307;  tail  vertebrae,  161; 
hind  foot,  37.  Adult  topotype:  280;  148;  35.  Shull  (type): 
Greatest  length,  32.4;  zygomatic  breadth,  17;  interorbital  breadth,  5; 
width  of  braincase,  12.3;  nasals,  12.4;  anterior  palatine  foramina, 
6.7;  palatal  bridge,  5.7;  upper  molar  series,  4.9. 

Reraarhs. — In  the  vicinity  of  marshes  along  the  southern  border  of 
the  Valley  of  Mexico,  0.  c.  crinitus  occurs  at  about  7,500  feet,  the 
highest  altitude  attained  by  any  known  member  of  the  0.  couesi 
section  of  the  genus.  The  exact  relationship  of  this  form  to  O.fulgens 
remains  to  be  determined,  since  it  possesses  some  of  the  characters 


1  Collection  Field  Mus.  Nat.  Hist. 


J  Three  in  collection  Field  Mus.  Nat.  Hist. 
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ascribed  to  the  latter  species,  tlie  exact  hal)itat  of  which  is  unknown. 
It  is  closely  allied  to  the  other  forms  inhabiting  river  valle^^s  of  the 
plateau  region  of  Mexico — 0.  c.  aztecus,  0.  c.  alhiventer,  and  0.  c. 
regiUus. 

Specimens  examined. — Three,  from  type  locality, 

ORYZOMYS  COUESI  REGILLUS  Goldman. 
MicHOACAN  Rice  Rat. 
(PI.  T,  figs.  4,  4a.) 

Oryzomys  couesi  regillus  Goldman,  Proc.  V>io\.  Soc.  Washington,  XXVIII,  p.  129, 
Juno  29,  1915. 

Type  locality. — Los  Keyes,  Michoacan,  Mexico. 

Type. — No.  125945,  c?  adult,  United  States  National  Museum 
(Biological  Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  February  17,  1003. 

Geographic  distribution. — Plateau  region  of  northwestern  Michoacan, 
Mexico;  altitudinal  range  from  about  3,000  to  4,000  feet,  mainly  in 
Arid  Lower  Tropical  Zone. 

General  characters. — A  large  form  closely  allied  to  0.  c.  alhiventer; 
upperparts  darker,  more  rufescent  in  color.  Similar  in  general  to 
0.  c.  mexicanus,  but  larger  and  richer  colored;  cranial  details  also 
distinctive. 

Color. — Much  as  in  0.  c.  mexicanus  and  0.  c.  alhiventer  but  upper- 
parts  darker  and  more  rufescent,  the  general  tone  rich  ochraceous- 
buff,  the  back  and  rump  strongly  suffused  with  tawny  and  Uned  with 
black  hairs  as  usual  in  the  group;  underparts  varymg  from  nearly 
pure  white  to  light  buff. 

Slcull. — Like  that  of  0.  c.  alhiventer;  similar  to  those  of  0.  c. 
mexicanus  and  0.  c.  couesi,  but  larger,  mth  broader  braincase  and 
heavier  dentition. 

Measurements. — Type:  Total  length,  305;  tail  vertebrae,  169; 
hind  foot,  36.  Average  of  three  adult  topotypes:  308  (285-320); 
168  (155-180);  35  (34-36).  Slcull  (average  0^4  adults— type  and  3 
topotypes):  Greatest  length,  33.1  (32.5-33.5);  zygomatic  breadth, 
18.1  (17.5-18.5);  interorbital  breadth,  4.9  (4.6-5.3);  width  of  brain- 
case,  12.5  (12.4-12.5);  nasals,  12.9  (12.5-13.3);  anterior  palatine 
foramina,  6.2  (6-6.5);  palatal  bridge,  6.5  (6.4-6.6);  upper  molar 
series,  5.1  (4.9-5.3). 

Remarlcs. — This  handsome  rice  rat  differs  only  in  color  from  its 
near  geographic  neighbor,  0.  c.  alhiventer,  and  the  two  doubtless 
intergrade  in  northern  Mchoacan. 

Specimens  examined. — Total  number,  13,  as  follows: 
Michoacan:  Los  Reyes,  11  (type  and  topot>^es);  Querendaro,  1;  Zamora,  1. 


38 


[No. 


0RV7a>MVS  rorKSl   AT.IUVF.XTKR  Mkrriam. 
Win  rK-r>KLT,iKn  Rick  Rat. 

Oryzomys  albircnter^h^rnam.  Vvoc.  Washington  Acad.  8ci.,  TTI,  p.  279,  July  26.  1901. 

Onjzovit/s  moh'stfis  Elliot.  FioKl  (\ilnmb.  Mu.s..  pnbl.  71,  zool.  ser..  Ill,  p.  145,  Feb- 
ruary, 1903.  T>-pe  from  Ocotlau.  Jalisco.  A[exico  (altitude  5.000  feet).  No. 
8(U)7.  o''  old.  Field  Mus.  Nat.  Hist.:  collected  by  F.  E.  Lutz,  June,  1901. 

Type  locality. — Ameca,  Jalisco,  Mexico  (altitude  4,000  feet). 

Typc—y^o.  82236,  d  adult,  United  States  National  Museum 
(Bioloi^ical  Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  February  6,  1897. 

Geograpliic  distribution. — River  valleys  of  the  plateau  region  in 
central  Jalisco,  Mexico;  altitudinal  range  from  about  4,000  to  5,000 
feet  mainly  in  Lower  Sonoran  Zone. 

General  cliaracters. — Color  about  as  in  0.  c.  mexicanus,  but  size 
usually  larger  and  cranial  details  distinctive.  Similar  in  size  and 
proportions  to  0.  c.  regiUus  and  0.  c.  crinitus,  but  paler  than  either, 
the  upperparts  lacking  the  rich  rufescent  tone  of  the  former,  and  the 
underparts  normally  white  instead  of  buffy  as  in  the  latter. 

Color. — About  as  in  (9.  c.  mexicanus,  underparts  normally  white,  but 
varpng  to  pale,  creamy  buff. 

SJi'uU. — About  hke  that  of  0.  c.  regiUus;  similar  to  that  of  0.  c. 
crinitus,  but  frontal  region  usually  narrower  posteriorly.  Compared 
^vith  those  of  0.  c.  couesi  and  0.  c.  mexicanus  the  skull  is  decidedly 
broader,  with  heavier  dentition. 

Measurements. — Type:  Total  length,  288;  tail  vertebrse,  153; 
hind  foot,  37.5.  Average  of  10  adults  (type  and  9  topotypes):  294 
(276-314);  161  (151-173);  36.6  (34-40).  Slull  (average  of  10 
adults — type  and  9  topotypes):  Greatest  length,  33.1  (31.5-34.4); 
zygomatic  breadth,  17.9  (17.3-18);  interorbital  breadth,  4.8  (4.1-5.2); 
with  of  braincase,  12.3  (11.5-12.8);  nasals,  13  (12.3-14.2);  anterior 
palatine  foramina,  6.3  (5.9-6.6);  palatal  bridge,  6.3  (5.8-6.7); 
upper  molar  series,  5.3  (5-5.5). 

Remarlcs. — While  0.  c.  albiventer  is  usually  larger  in  general  size, 
with  broader  skull  and  decidedly  larger  molar  teeth  than  0.  c.  mexi- 
canus, occasional  examples  of  the  two  forms  are  difficult  to  distin- 
guish and  point  to  probable  intergradation  in  western  Jalisco. 
"Oryzomys  molestus^'  of  EUiot  is  based  on  an  unusually  large  old 
adult  which  is  clearly  referable  to  albiventer,  as  are  four  examples 
in  the  Biological  Survey  collection  from  the  same  locality. 

Specimens  examined. — Total  number,  18,  as  follows: 
Jalisco:  Ameca,  12  (type and  topotypes);  La  Barca,  1;  Ocotlan,  5  (including 
type  of  ^^molestus.^^)  ^ 


1  Collection  Field  Mus.  Nat.  Hist. 
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ORYZO.MYS  C'OUKSr  PKRArMirS  Mkkkiam. 
Rio  Vkkdk  Rice  Rat. 

Oryzovij/n  mexicanvs  perar/mx  Mcrriuni,  Vtoc.  Wa.4iin,<rt()n  Afad.  Sr  i.,  Ill,  p.  283, 
July  2(),  1901. 

Type  locality. — Rio  Vordo,  San  Luis  Potosi,  ^Mexico. 

Type. — No.  82119,  c?  subadult,  United  ^States  National  Museum 
(Biological  Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  January  8,  1897. 

Geographic  distrihution. — Known  only  from  type  locality,  at  about 
3,000  feet  altitude  on  the  Rio  Verde  River,  in  southern  San  Luis 
Potosi;  Lower  Sonoran  Zone. 

General  characters. — Closely  allied  to  0.  c.  couesi  but  slightly  larger, 
with  upperparts  more  pinkish  instead  of  ochraceous-buffy  in  general 
tone;  skull  more  massive.  Similar  to  0.  c.  aquaticus  but  upperparts 
usually  darker,  the  ground  color  less  ochraceous-buffy  and  the  dorsal 
area  more  heavily  lined  with  black. 

Color. — Similar  to  that  of  0.  c.  couesi  but  upperparts  paler,  less 
ochraceous-buffy,  the  cheeks,  shoulders,  and  sides  near  pinkish  buff; 
lips  and  chin  whitish. 

Slcull. — About  like  that  of  0.  c.  aquaticus;  larger  and  more  massive 
than  that  of  0.  c.  couesi,  with  broader  braincase  and  broader  inter- 
orbital  space. 

Measurements. — Type:  Total  length,  294;  tail  vertebrae,  167;  hind 
foot,  35.  Average  of  2  adult  topotypes:  274  (265-283);  151  (143- 
160);  33.5  (33-34).  Slcull  (average  of  3  adults— t3^pe  and  2  topo- 
types): Greatest  length,  31.5  (31-32.2);  zygomatic  breadth,  16.6 
(16.1-17.1);  interorbital  breadth,  5.5  (5.4-6.2);  width  of  braincase, 
12.1  (12-12.3);  nasals,  12.1  (11.8-12.5);  anterior  palatine  foramina, 
5.8  (5.7-5.8);  palatal  bridge,  5.9  (5.7-6.2);  upper  molar  series,  4.9 
(4.7-5). 

Remarlcs. — As  nearly  as  can  be  determined  by  the  three  known 
specimens,  all  young  adults,  0.  c.  peragrus  is  somewhat  intermediate 
in  characters,  as  well  as  geographic  position,  between  0.  c.  couesi  and 
0.  c.  aquaticus.  It  differs  in  color  from  both,  but  in  cranial  details 
approaches  the  latter  form. 

Specimens  examined. — Three,  from  type  locality. 

ORYZOMYS  COUESI  AQUATICUS  Allen. 
Rio  Grande  Rice  Rat. 

(PI.  I,  figs.  5,  5a.) 

Oryzomys  aquaticus  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  Ill,  p.  289,  June  30,  1891. 

Type  locality. — Brownsville,  Cameron  County,  Texas. 
Type. — No.  -HH,  ^  adult,  American  Museum  of  Natural  History; 
collected  by  F.  B.  Armstrong,  March  6,  1891. 
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GeognipMc  distrihutwn, — Rio  Grando  Valley,  from  Camargo, 
Tainaiilipas,  to  Gulf  coast  near  Brownsville,  Texas;  altitiidinal  range 
from  sea  level  to  about  oOO  feet  in  lower  Sonoran  Zone. 

Central  characters. — Size  large;  closely  resembling  0.  c.  peragrus 
but  u}i}>erparts  usually  paler,  less  pinkish,  more  ochraccous-buffy; 
unilerparts  bulVy,  as  in  peragrus.  Similar  in  general  to  0.  c.  couesi 
but  lari:er:  general  color  above  paler  ochraceous-bufT;  skull  relatively 
broader  and  more  massive. 

Color. —  Fresh  pelage:  Upperparts  near  ochraceous-bufV,  palest  on 
cheeks,  shoulders,  and  along  sides;  the  face,  top  of  head,  and  back 
obscured  by  dusky  hairs;  miderparts  varying  from  light  buff  to 
warm  buff,  becommg  in  some  specimens  more  or  less  distinctly 
whitish  on  lips,  chin,  and  throat;  feet  whitish;  tail  brownish  above, 
pale  yellowish  below,  becoming  pale  brownish  toward  tip.  Young 
(in  first  pelage):  Upperparts  near  tawny-olive;  underparts  with  a 
pale  bufty  wash,  the  plumbeous  basal  color  of  the  fur  showing 
tlu'ough. 

Skull. — About  like  that  of  0.  c.  peragrus;  decidedly  larger  and 
hea^aer  throughout  than  that  of  0.  c,  couesi,  with  broader  braincase 
and  more  widely  spreading  zygomata;  ascending  branches  of  pre- 
maxiQse  exhibiting  a  tendency  to  exceed  nasals  in  posterior  extent 
(nasals  usually  exceeding  premaxillse  in  forms  of  0.  couesi). 

Measurements. — Type:  Total  length,  286;  tail  vertebrae,  140;  hind 
foot,  31.2  (dry  skin).  Average  of  5  adult  topotypes:  297  (283-310); 
161  (138-180);  34.5  (32-38).  Slcull  (average  of  same):  Greatest 
length,  33  (32-35.4);  zygomatic  breadth,  18  (16.7-18.8);  interorbital 
breadth,  5  (4.7-5.2);  width  of  braincase,  12  (11.6-12.7);  nasals,  12.7 
(11.6-13.8);  anterior  palatine  foramina,  6.3  (6.1-6.6);  palatal  bridge, 
6  (5.4-6.6);  upper  molar  series,  5.1  (4.8-5.3). 

Remarlcs. — The  Rio  Grande  Valley,  inhabited  by  0.  c.  aguaticus, 
marks  the  extreme  northern  limit  of  the  general  range  of  the  0.  couesi 
series.  No  rice  rats  are  yet  known  from  the  interval  of  coastal  plain 
in  Tamaulipas,  but  close  resemblance  in  all  essential  respects  points 
to  intergradation  through  0.  c.  peragrus  with  typical  couesi.  In 
general  size  and  contour  the  skull  of  aquaticus  is  not  widely  different 
from  those  of  0.  c.  alhiventer,  0.  c.  regillus,  and  0.  c.  crinitus  of  the 
Mexican  plateau  region,  but  it  maintains  the  lighter  dentition  of 
typical  couesi. 

Specimens  examined. — Total  number,  41,  as  follows: 

Texas:  Brownsville,   37  (type  and  topotypes);^  Lomita  Ranch  (Hidalgo 

County),  1. 
Tamaulipas:  Camargo,  1;  Matamoros,  2. 


1  Fourteen  in  Amer.  Mus.  Nat.  Hist.;  3  in  Kansas  Univ.  Mus.;  2  in  Field  Mus.  Nat.  Ilist.;  2  in  Mus. 
Comp.  Zool.;  2  in  Acad.  Nat.  Sci.  Philadelphia. 
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ORYZOMYS  FULGENS  Thomas. 
Thomas  Rice  Rat. 
Oryzomys  falgcns  Thomas,  Ann.  Mai,'.  Nat.  Hist.,  Hor.  G,  XI,  \).  40.3.  May,  1893. 

Tyjxi  locality. — ''Mexico."  Southern  Mexico,  exact  locality  un- 
known (probably  in  or  near  Valley  of  Mexico). 

Type. — 70.6.20.:^,  ^  adult,  British  Museum;  purchased  of  Geale, 
collected  by  A.  Boucard. 

Geographic  distribution. — Range  unknown. 

General  characters. — From  original  description:  ''Size  large.  Fur 
very  thick,  coarse  and  woolly.  General  colour  above  bright  fulvous, 
brighter  than  in  any  other  Central- American  species;  anterior  half  of 
the  body,  including  the  head,  rather  paler  and  duller  than  the  pos- 
terior half.  Ears  decidedly  small,  broadly  rounded,  tliinly  haired, 
their  hairs  practically  the  same  colour  as  those  of  the  head  in  general, 
so  that  they  are  not  distinguishable  by  colour  at  a  distance.  Lips, 
cilia,  throat,  and  inguinal  region  wliitish,  belly  with  a  strong  suffusion 
of  fawn,  which  reaches  a  maximum  on  the  breast  between  the  fore 
legs ;  passage  of  upper  colour  into  lower  quite  gradual.  Outer  sides 
of  Umbs  like  back,  inner  sides  wliitish;  upper  surfaces  of  hands  and 
feet  tliinly  clothed  with  pale  silvery-fawn  hairs.  Tail  long,  thinly 
haired,  the  scales  not  hidden  by  the  hairs ;  above  blackish,  below  yel- 
lowish, darkening  towards  the  tip." 

Slcull. — From  original  description:  "Skull  readily  distinguishable 
from  all  allied  species  by  its  great  breadth,  the  bold  expansion  of  the 
zygomata,  and  especially  by  the  evenly  incurved  outline  of  the 
supraorbital  edges ;  in  all  other  species  these  edges  form  two  approxi- 
mately straight  lines  diverging  from  the  narrowest  interorbital 
point,  but  in  0.  fulgens  the  whole  inner  wall  of  the  orbit  forms  one 
even  curve,  the  breadth  at  the  posterior  end  of  the  olfactory  cham- 
ber being  scarcely  greater  than  at  the  anterior  end.  Nasals  broad 
and  flattened.  Frontal  premaxillary  processes  very  narrow  and 
barely  attaining  to  the  same  level  as  the  back  of  the  nasals.  Anterior 
palatine  foramina  large,  -widely  open,  their  posterior  margin  just 
level  with  the  front  of  ml ." 

Measurements. — Dry  skin  of  type  (from  original  description): 
Head  and  body,  160;  tail,  151;  hind  foot,  37.5  (c.  u.).  ShuU  (type): 
Upper  length/  31.8;  zygomatic  breadth,  17.8  (c);  nasals,  13.2; 
interorbital  breadth,  4.8;  diastema,  9.1;  anterior  palatine  foramina, 
7.2;  upper  molar  series,  5.2. 

Remarlcs. — The  type  of  0.  fulgens  I  have  been  unable  to  examine, 
and  none  of  the  more  recently  accumulated  material  from  Mexico 
can  at  present  be  assigned  with  certainty  to  that  species.  Thomas's 
full  description,  above  quoted,  and  comparisons  kindly  made  for  me 


1  To  back  of  parietal  sutxire  only. 
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by  W.  11.  CVi^ooil.  howovor,  sooni  to  iiulicnlo  (hat  this  is  a  inoiubor  of 
the  Nviilely  dispoi-soil  0.  comsl  section  of  tho  i^eiuis.  Soiuo  of  the 
charaotoi-s  ixivon  arc  shared  in  eonuuon  by  various  forms  now  recojr- 
nizech  In  size  anil  c'oU>r  arrangement  it  closely  approaches  0.  c. 
crinitus,  of  the  \'alley  of  ^Mexico,  and  may  bo  identical  with  that 
form,  but  the  intensity  of  color  and  details  presented  by  the  incom- 
plete skull,  especially  the  form  of  the  interorbital  region,  appear  to 
be  ihstinctive  and  the  exact  position  of  fulgens  remains  to  be 
determined. 

ORYZO^IYS  GATUNENSIS  Goldman. 
Gatun  Rice  Rat. 
(PI.  I,  figs.  6, 6a.) 

Orijzomys  ijatunensib  Goldman,  Smiths.  Misc.  Col!.,  LVI,  no.  36,  p.  7,  Febniary  19, 
1912. 

Type  locality. — Gatun,  Canal  Zone,  Panama. 

Type. — No.  171034,  ^  young  (about  tv/o-thirds  grown),  United 
States  National  ^luseum  (Biological  Survey  collection) ;  collected  by 
E.  A.  Goldman  March  7,  1911. 

Geographic  distribution. — Kno^^^l  only  from  type  locality,  near  sea 
level;  Humid  Lower  Tropical  Zone. 

General  cJiaracters. — A  dark-colored  form  externally  similar  to  0.  c. 
ricJimondi,  but  with  distinctive  cranial  characters. 

Color. — Fres/i  pelage:  Upperparts  near  ochraceous-tawny,  palest 
on  cheeks,  shoulders,  and  along  sides;  the  face,  top  of  head,  and 
back  much  darker  by  admixture  of  black  hairs;  underparts  light 
ochraceous-buffy;  outer  sides  of  ears  blackish,  the  inner  sides  clothed 
with  ochraceous-buffy  hairs;  feet  thinly  covered  with  very  short 
whitish  or  grayish  hairs;  tail  light  brownish  above,  somewhat  paler 
below. 

SlcuU. — Similar  in  general  to  that  of  0.  c.  riclimondij  but  frontal 
region  broader,  the  lateral  margins  more  developed  as  supraorbital 
shelves;  interparietal  much  less  extended  antero-posteriorly ;  nasals 
more  prolonged  posteriorly  beyond  premaxiilse;  dentition  about  as 
in  ricJimondi. 

Measurements. — Type:  Total  length,  224;  taij  vertebrae,  115;  hind 
foot,  31.5.  ShuU  (type):  Greatest  length,  27.7;  zygomatic  breadth, 
14.5;  interorbital  breadth,  5.3;  Vvddth  of  braincase,  11.4;  nasals,  10.2; 
anterior  palatine  foramina,  5.6;  palatal  bridge,  5.2;  upper  molar 
series,  5. 

Rernarhs. — Tliis  species  requires  comparison  with  only  0.  c.  rich- 
rru)ndi,  with  which  it  is  nearly  identical  in  color  and  general  external 
appearance.  The  skull,  however,  differs  in  apparently  important 
respects  from  those  of  all  the  forms  of  0.  couesi.  Especially  notice- 
able is  the  lateral  development  of  the  supraorbital  ridges,  a  character 
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which  in  fully  adult  examples  would  doubtless  1)0  more  pronounced; 
the  re(hiced  antcro-})().stcri()r  extent  of  the  interparietal  seems  to  ])e 
another  (Ustiii<^uisliiiig  feature.  On  tlie  other  hand  the  material 
representing  0.  gatunensis  is  scanty  and  the  ran<^e  of  infhvidual  varia- 
tion })cing  undetermined,  inter^radation  witli  couesi  and  richmondi 
in  Costa  Ki(;a  or  western  Panama  seems  not  improbable. 
Specimens  examined. — Two,  from  type  locality. 

ORYZOMYS  C0ZUMEL2E  MEiiiaAM. 
CozUMEL  Rice  Rat. 

(PI.  I,  figs.  7,  7a.) 

Oryznmys  cozinneLx  Memam,  Proc.  Wasliingtou  Acad.  Sri.,  Ill,  p.  280,  July  2G,  1901. 
« 

Type  locality. — Cozumel  Island,  off  east  coast  of  Quintana  Roo, 
Mexico. 

Type. — No.  108462,  ^  adult,  United  States  National  Museum 
(Biological  Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  April  8,  1901. 

Geographic  distribution. — Known  only  from  type  locality. 

General  characters. — Size  large;  tail  much  longer  than  head  and 
body;  color  dark.  A  large  species  allied  to  0.  c.  couesioi  the  neighbor- 
ing mainland,  differing  in  larger  size,  darker  color,  and  proportionately 
longer  tail. 

Color.— ^¥orn  pelage:  Upperparts  between  ochraceous-tawny  and 
cinnamon-brownish,  palest  on  cheeks,  shoulders,  and  sides,  darkened 
on  face,  top  of  head,  and  back  by  a  brownish  admixture;  underparts 
between  light  buff  and  light  ochraceous-buff ;  feet  whitish;  tail  dark 
brownish  above,  dull  yellowish  below  basaUy,  becoming  dusky  all 
around  toward  tip. 

Slcull. — ^In  general  outline  closely  resembling  that  of  0.  c.  couesi 
but  larger  and  more  massive;  rostrum  and  anterior  roots  of  zygomata 
relatively  slightly  heavier;  dentition  about  as  in  couesi. 

Measurements. — ^Type:  Total  length,  332;  tail  vertebrae,  182;  hind 
foot,  35.  Average  of  6  adidt  topo types:  306  (285-327);  172  (163- 
177);  34.3  (33-35.5).  Slcull  (average  of  6  adults— type  and  5  topo- 
types):  Greatest  length,  32  (30.5-34.4);  zygomatic  breadth,  16.9 
(15.9-17.9);  interorbital  breadth,  5  (4.7-5.6);  v^ddth  of  braincase, 
12.1  (11.5-12.6);  nasals,  12.5  (11.7-13.6);  anterior  p-alatine  foramina, 
6.3  (6.2-6.7);  palatal  bridge,  5.8  (5.7-6.1);  upper  molar  series,  5 
(4.8-5.3). 

Remarlcs. — ^This  insular  species  is  clearly  an  offshoot  of  0.  couesi, 
the  widely  ranging  mainland  form.  Its  divergence  from  typical 
couesi  is  mainly  in  the  direction  of  larger  general  size  and  the  develop- 
ment of  a  relatively  longer  tail. 

Specimens  examined. — Nine,  from  type  locaUty. 
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ORYZOMYS  ANTILLARUM  Thomas. 

•Tamau  AN  Kick  Rat. 

Oryzoynys  antiUantm  Thomas,  Ann.  Maj:.  Nat.  Jlist..  st  r.  7,  1.  ]^.  177.  February,  1898. 
Tij pe  hcalitif. — Jam aic a. 

Ti/pc.—^o.  45.10.25.48,  British  Museum ;  collected  b^^  P.  H. 
Gosse. 

Oeo(jrap]iic  d'n^trihution. — Kuowu  only  from  Jamaica. 

Geru  ral  characU  rs. — .Ulied  to  0.  coue^i;  size  and  proportions  about 
as  in  the  typical  subspecies;  color  apparently  similar;  skull  differing 
in  rather  slight  details. 

Color. — From  origmal  description  of  type:  "General  colour  dull 
rufous,  rather  (though  not  prominently)  richer  on  the  rump  and 
greyer  on  the  head;  black  lining  of  back  not  prominently  marked. 
Belly  dull  yellowish,  not  sharply  defined,  the  haii-s  slaty  grey  basally. 
No  blackish  ring  round  ejes.  Ears  small,  their  visible  external  sur- 
face blackish  and  internal  yellowish,  but  in  neither  case  very  strongly 
contrasting  with  the  general  colour.  Hands  and  feet  dull  whitish 
above.  Tail  apparent!}"  about  as  long  as  head  and  body,  very  tliinly 
haired,  almost  naked",  pale  brownish  above,  rather  lighter  below." 
Two  specimens  in  the  United  States  National  Museum,  collected 
many  years  ago,  are  ver}'  tawny  above,  but  appear  to  have  been  im- 
mei-sed  in  alcohol,  and  the  naturally  ruddy  tone  thereby  intensified. 

Slcull. — Closely  resembling  that  of  0.  c.  couesi,  but  nasals  reaching 
farther  posteriorly  beyond  premaxillse  (nasals  and  premaxillse  more 
nearly  conterminous  in  couesi);  maxillary  arm  of  zygoma  heavier; 
anterior  palatine  foramina  shorter  than  usual  in  couesi;  dentition 
about  the  same. 

Measurements. — From  original  description  of  type  (measured  in 
skin):  ''Head  and  body  (apparently  stretched)  130  millun.;  taU  (im- 
perfect at  tip)  130 ;  hind  foot  without  claws  (moistened),  28."  *  *  * 
Skull  (type):  ''Basal  length  (c.)  26,  basilar  length  (c.)  24;  greatest 
breadth  17;  nasals  12.6x4.1;  interorbital  breadth  5.2;  breadth  of 
braincase  on  squamosals  12.9;  interparietal  2.8  x  8.5;  palate  length 
from  henselion  14;  diastema  8.3;  palatal  foramina  5.7  x  2.1 ;  length  of 
upper  molar  series  4.6".  An  adult  from  Metcalfe  Parish  (diy  skin) : 
Total  length,  252;  tail  vertebrse,  122;  hind  foot  (c.  u.),  29.2.  Shull 
(of  same):  Greatest  length,  30.5;  zygomatic  breadth,  16.6;  interor- 
bital breadth,  5.1 ;  width  of  braincase,  12.2 ;  nasals,  12.6 ;  anterior  pala- 
tine foramina,  5.7;  upper  molar  series,  4.5. 

Reraarks. — The  relationship  of  the  Jamaican  rice  rat  to  0.  couesi 
was  pointed  out  by  Thomas  in  his  original  account  of  the  species.  In 
view  of  its  isolation,  the  general  agreement  in  all  the  more  important 
respects,  even  to  size,  a  character  usually  subject  to  modification  in 
insular  forms,  is  remarkable,  and  suggests  the  possibility  that  0.  aniil- 
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larvm  may  havo  bcMMi  transported  from  some  point  on  the  coast  of  tho 
North  American  mainiand  within  a  comparatively  recent  period. 
As  suggested  ])y  Tliomas,  however,  the  fact  that  no  specimens  appear 
to  havo  b(u'n  taken  since  1877,  while  rats  of  tlie  Old  World  have 
devastated  the  island,  to  bo  persecuted  in  tlieir  turn  by  tho  mon- 
goose, introduced  in  1872,  renders  it  probable  that  the  rice  rat  lias 
been  exterminated  there. 

Specimens  examined. — Total  number,  2,  as  follows: 
Jamaica:  Metcalfe  Parish,  J;  Spanishtown,  1. 

ORYZOMYS  PENINSULA  Thomas. 
Lower  California  Rice  Rat. 
(PI.  I,  figs.  8,  8a.) 

Oryzomys  peninsnlx  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  XX,  p.  548,  December, 
1897. 

Type  locality. — Santa  Anita,  Lower  California,  Mexico. 
Type. — Male  adult,  British  Museum. 

Geographic  distribution. — Kjiown  only  from  very  limited  marshy 
areas  near  sea  level  in  extreme  southern  Lower  California;  Arid  Lower 
Tropical  Zone. 

General  characters. — General  size  and  proportions  about  as  in 
0.  c.  mexicanus;  color  similar,  but  anterior  part  of  body,  especially 
head  and  shoulders,  strongly  suffused  with  gray;  skull  rather  broad, 
with  squarely  spreading  zygomata  and  large  interparietal. 

Color. — Fresh  pelage:  Upperparts  between  warm  buff  and  pale 
ochraceous-buff  (more  or  less  distinctly  tawny  in  worn  pelage  of  old 
adults)  most  intense  on  rump,  becoming  light  buffy  gra3dsh  on  head, 
fore  limbs,  shoulders,  and  sides;  imderparts  overlaid  with  white, 
the  basal  color  of  the  fur  usually  plumbeous,  except  on  chin  and 
throat,  where  it  is  pure  white  to  roots;  outer  sides  of  ears  brownish, 
inner  sides  clothed  wdth  grayish  or  ochraceous-buffy  hairs;  feet  white; 
tail  light  brownish  above,  yellowish  below,  becoming  more  or  less 
distinctly  brownish  toward  tip.  Young  (in  first  pelage) :  Upper- 
parts  more  fuscous,  the  head  and  shoulders  lacking  the  grayish  suffu- 
sion so  noticeable  in  adults;  underparts  dull  buffy  or  soiled  white, 
becoming  pure  white  on  chin  and  throat. 

Skull. — Similar  to  that  of  0.  c.  mexicanus,  but  broader;  zygomata 
more  widely  and  squarely  spreading;  braincase  less  flattened,  higher, 
more  rounded  or  inflated;  interparietal  larger;  anterior  palatine 
foramina  much  broader,  more  widely  open;  lateral  wings  of  parietals 
extending  farther  below  temporal  ridges  at  expense  of  squamosals; 
ascending  branches  of  premaxillae  usually  reaching  posteriorly  beyond 
nasals  (nasals  usually  exceeding  premaxillae  in  posterior  extent  in 
mexicanus) , 
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}fai^unrtiniis. — Average  of  nine  adulti^  from  San  Jose  del  Cabo, 
I^nvor  California  (near  type  locality):  Total  lenj^th,  2S3  (270-305); 
tail  vertebra\  143  (138-156);  hind  foot,  32.2  (31.5-34).  Shill 
(averajre  of  eiirht  adultvS  from  San  Jose  del  Cabo,  Lower  California) : 
Greatest  lonixth,  32.5  (31.5-33.9):  zycromatic  breadtli,  17.9  (17.1-19); 
interorbital  breadth,  5.1  (4.9-5.3) :  width  of  brainease,  12  (11.4-12.2); 
nasals,  13  (12.6-13.4);  anterior  jndatine  foramina,  6.6  (6.2-7.4); 
palatal  bridge,  6.2  (6-6.4);  upper  molar  series,  4.S  (4.7-5.1). 

I\(  marls. — 0.  peninsula  is  allied  to  0.  c.  mexicanus  of  the  adjacent 
mainland  coast  of  Mexico,  but  important  differential  cranial  charac- 
ters are  numerous.  The  range  of  the  species  seems  to  be  centered  in 
the  marshes  near  the  mouth  of  the  San  Jose  River  at  San  Jose  del 
Cabo,  extending  a  few  miles  inland  along  the  course  of  the  stream. 
The  neighboring  coast  is  extremely  arid  and  unsuitable  for  habitation 
by  an  Oryzomys. 

Specimens  examined. — Total  number,  16,  as  follows: 
Lower  California:  San  Jose  del  Cabo,  15;  Santa  Anita,  1  (topotype), 

ORYZOMYS  NELSONI  Merriam. 
Nelson  Rice  Rat. 
(PI.  II,  figs.  1,  la.) 

Oryzomys  nelsoni  'SienisLm,  Proc.  Biol.  Soc.  Washington,  XII,  p.  15,  January  27,  1898. 

Type  locality. — ^Maria  Madre  Island,  Tres  Marias  Islands,  off  coast 
of  Tepic,  western  Mexico  (altitude  800  feet). 

Type. — Xo.  89200,  c?  adult,  United  States  National  Museum  (Bio- 
logical Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man, May  13,  1897. 

Geographic  distribution. — Ejiown  only  from  type  locaUty,  Maria 
Madre  Island,  where  it  inhabits  moist  places  on  the  upper  slopes  at 
about  800  feet  altitude;  Arid  Lower  Tropical  Zone. 

General  characters. — Size  very  large;  tail  much  longer  than  head  and 
body;  color  of  upper  parts  rich  ochraceous-buff ;  skuU  rather  long  and 
narrow,  but  massive.  AUied  to  0.  c.  mexicanus,  but  differing  widely 
in  details  of  structure. 

Color. — Fresh  pelage:  Upperparts  rich  ochraceous-buff,  most  intense 
on  rump,  paling  to  warm  buff  on  head,  shoulders,  and  lower  parts  of 
sides;  somev/hat  darkened  on  face,  top  of  head,  and  back  by  dusky 
hairs;  underparts  white;  outer  and  inner  sides  of  ears  thinly  clothed 
with  grayish  hairs;  tail  light  bro^^^lish  above  and  all  round  near  tip, 
becoming  yellowish  below  on  basal  portion. 

SkuU. — Massive,  upper  outhne  rising  high  over  anterior  roots  of 
zygomata,  the  rostrum  very  heavy  and  strongly  decurved.  Some- 
what similar  in  general  to  that  of  0.  c.  mexicanus,  but  much  larger 
and  heavier;  rostrum  much  more  swollen  and  decurved;  zygomata 
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heavier,  hut  relatively  less  widely  spreadiii^^,  the  sides  more  nearly- 
paralh^l;  supniorbital  rid<,'es  less  diver<^eiit  ])()steri()rly ;  interparietal 
lar;^(M-;  aiit(*ri(>r  ])alatine  foraniiri}),  relativ(^ly  shorter:  dentil  ion  al>out 
as  in  7/i('xicanus. 

Mrasurements. — Ty])e:  Total  l(Mi(^tli,  .'^24;  tail  vertebra;,  190;  liind 
foot,  38.  Two  adult  topotypes:  344,  320;  191,  185;  39,  37.  Skull 
(averafj^o  of  3  adults — ty])e  and  2  topotypes):  Greatest  lenji^th,  35.8 
(34.5-37.8);  zyi^omatie  ]>readth,  18.7  (18.2-19);  interor})ital  })readth, 
5.4  (5.2-5.6);  width  of  braincase,  12.9  (12.8-13.1);  nasals,  14.5 
(14.2-14.8);  anterior  palatine  foramina,  6.3  (6.1-6.7);  palatal  bridge, 
6.9  (6.6-7.3);  upper  molar  series,  5.3  (5.1-5.4). 

Remarlcs. — The  isolation  of  0.  nelsoni  on  an  island  70  miles  off  the 
mainland  coast  has  resulted  in  the  evolution  of  a  well-marked  species, 


1.  0.  m.  melanotis.  I  4.  0.  r.  mcgadon. 

2.  0.  m.  colimensis,  5.  O.  r.  yucatanensis. 

3.  O.r.  rostratus.  i 

Fig.  4. — Geographic  distribution  of  the  Oryzomys  melanotis  group. 


but  agreement  in  essential  characters  with  forms  of  0.  couesi  places 
it  in  that  widely  distributed  section  of  the  genus.  It  differs  strikingly 
from  all  the  mainland  forms  in  the  remarkable  development  of  the 
rostrum. 

Specimens  examined. — Four,  from  type  locality. 

Oryzomys  melanotis  Group. 

Geographic  distribution — Mainly  lower  elevations  near  the  Pacific 
coast  of  Mexico  from  southern  Sinaloa  to  Cohma,  and  along  the  gulf 
coast  from  southern  Tamaulipas  to  the  Yucatan  peninsula ;  altitudinal 
range  from  sea  level  to  about  3,000  feet;  Arid  and  Humid  Lower 
Tropical  Zones  (fig.  4). 

General  characters. — Size  small,  medium,  or  large;  form  rather 
slender;  tail  about  same  length  as  head  and  body  or  somewhat  longer, 
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scantily  aiul  indistinctly  haired;  onrs  Lirirc  nnd  conspicuous,  thinly 
clothed  oxtiM-nally  with  short,  line  dusky  haii-s  and  intornall}^  -with 
similarly  short,  rufcscont  haii-s;  general  pelage  short,  rather  harsh, 
and  lacldng  the  woolly  quality  of  0.  pahistri^;  vibrissa?  about  as  long 
as  head:  toes  of  hind  feet  more  or  less  distinctly  wehhed  at  base,  the 
tln*ee  longest  hearing  tufts  of  silvery  bristles  which  i)roject  beyond 
ends  of  claws;  claws  short,  recurved,  compressed,  and  sharp  pointed. 
Color  of  upperparts  var^dng  from  ochraceous-buff  to  rich  ochraceous- 
tawny,  lined  with  black;  underparts  wliite  or  huffy  whitish. 

ShuU. — Size  small,  medium,  or  large,  with  rostrum  long  and  brain- 
case  rather  narrow;  maxillary  arm  of  zygoma  heavy;  outer  wall  of 
ant  orbital  foramen  with  projecting  border  rounded  or  sloping  for- 
ward, the  antorbital  fossa  deep  and  conspicuous,  but  less  evenly 
circular  than  in  0.  palustris  as  viewed  from  above;  nasals  and  pre- 
maxillre  about  conterminous  posteriorly;  frontal  region  wide  or 
narrow, constricted  near  middle,  the  lateral  margins  ridged  or  smooth; 
t-emporal  ridges  moderately  developed  anteriorly  along  parieto- 
squamosal  sutures,  becoming  indistinct  posteriori}^  in  crossing  lateral 
wings  of  parietals;  interparietal  large;  anterior  palatine  foramina 
short  and  broad,  much  shorter  than  palatal  bridge,  not  normally 
reaching  anterior  plane  of  first  molars;  palatal  pits  and  spheno-pala- 
tine  vacuities  large;  interpterygoid  fossa  broad;  audital  bullae  small, 
the  inner  sides  extensively  overlapped  by  mastoids;  basi-occipital 
broad;  angle  of  mandible  broad,  the  inferior  border  strongly  turned 
inward;  coronoid  process  short  and  low,  owing  largely  to  high,  thin 
commissural  border  extending  to  condyle;  molars  small,  approaching 
the  0.  palustris  type  but  smaller,  second  upper  molar  more  evenly 
cleft  by  inner  reentrant  angle,  and  third  lower  molar  more  deeply 
incised  by  outer  reentrant  angle.  The  skulls  of  0.  melanotis  and  its 
allies  differ  from  those  of  the  0.  palustris  group  most  noticeably  in 
the  elongation  of  the  rostrum,  shortness  of  anterior  palatine  foramina 
in  relation  to  palatal  bridge,  small  size  of  audital  buUse,  and  the  dental 
details  noted. 

Remarks. — UnHke  0.  palustris  and  its  aUies,  which  live  on  the 
ground  mainly  in  open  marshy  places  or  resort  to  the  vicinity  of 
water,  members  of  this  group  favor  more  forested  areas,  where  they 
are  partially  scansorial  in  habits,  and  occur  on  well-drained  but  moist 
mountain  slopes  sometimes  at  points  distant  from  water. 

In  external  appearance,  forms  of  the  0.  melanotis  group  superficially 
resemble  those  of  0.  couesi,  and  the  two  often  occur  together  at  the 
same  locahties.  In  contrast  -v^dth  0.  couesi,  however,  the  upperparts 
are  usually  more  rufescent,  the  ears  are  much  larger,  less  conspicu- 
ously hairy,  and  tufts  of  silvery  bristles  project  beyond  the  points 
of  the  three  longer  claws  on  the  hind  foot  (claws  reaching  beyond 
bristles  in  couesi). 
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Key  to  Species  and  Subspecies  of  the  O.  melanotis  Group, 

a^.  Size  larger;  hind  foot  30  or  more.    (Alhiiilif  couHt  of  Mexico  [0.  roatratus].) 
bK  Upper  molar  Beries  4  or  more. 

c\  Colordarker.    (Tabaaeo;  C'ampeche.)   O.  r.  megadon  (p.  54). 

c^.  Color  paler.    (Southern  Tamaulipa.s;    Vera  Cruz;    northern  I*uelda ;  north- 

eiustern  Oaxaea.)   O.  r.  rostratus  (p.  53). 

6^.  Upper  molar  flerie.s  less  than  4.  (Yucatan.)  O.  r.  yucatanensis  (p.  55). 

a^.  Size  smaller;  hind  foot  le.ss  than  30.    (Pacific  coast  of  Mexico  [0.  ladanoLia].) 

¥.  Colordarker.    (Sinaloa;  Tepic;  Jalisco.)   O.  m.  melanotis  (p.  50). 

6^.  Color  paler.   (Colima.)   O.  m.  colimensis  (p  51). 

ORYZOMYS  MELANOTIS  Thomas. 

[Synonymy  under  subspecies.] 

Geographic  distribution. — Pacific  coastal  plains  and  basal  mountain 
slopes  from  southern  Sinaloa  south  through  western  Tepic  and  Jalisco 
to  Colima;  altitudinal  range  from  sea  level  to  3,000  feet;  Arid  Lower 
Tropical  Zone. 

General  characters. — Size  small  or  medium;  general  color  above 
varying  from  rich  ochraceous-buffy  to  pale  ochraceous-tawny ;  simi- 
lar to  small  forms  of  0.  rostratus  in  general  external  appearance  but 
skull  differing  in  important  details. 

Color. — Fresh,  pelage:  Upperparts  varying  from  ochraceous  -  buff 
to  pale  ochraceous-tawny  (sometimes  becoming  intense  tawny  or 
rusty  reddish  in  the  worn  pelage  of  old  adults),  rather  sparingly 
lined  with  black  hairs,  which  becoming  less  numerous  along  cheeks 
and  sides,  leave  them  a  purer,  brighter  color  than  the  back;  under- 
parts  pale  buffy  white,  the  dark  basal  color  of  the  fur  showing  through; 
outer  sides  of  ears  blackish,  the  inner  sides  thinly  clothed  mth  rusty 
reddish  hairs;  a  more  or  less  conspicuous  patch  of  light-colored  fur 
under  base  of  ear;  feet  (epidermis)  dull  yellowish,  thinly  covered 
above  with  short  white  hairs;  tail  (epidermis)  brownish  above,  be- 
coming hght  brownish  or  dull  yeUowdsh  below  except  near  hp,  which 
is  usually  dark  all  around.  Young  (in  first  pelage):  Upperparts 
duller  and  darker,  the  general  tone  browner  than  in  adults. 

SlcuU. — Similar  in  general  to  that  of  0.  rostratus,  but  upper  outline 
less  elevated  over  anterior  part  of  frontals;  braincase  relatively 
higher,  the  parietal  region  more  expanded;  rostrum  more  slender, 
less  decurved;  frontals  broader,  with  narrow  and  dehcate  but  rather 
well-developed  supraorbital  borders;  parietals  more  square^  truncate 
anteriorly,  the  fronto-parietal  sutures  more  widely  divergent;  tem- 
poral ridges  tending  to  spread  more  widely  posteriorly,  rejoining 
squamosals  after  crossing  slightly  developed  lateral  v/ings  of  parietals; 
interparietal  larger,  with  a  less  evident  posterior  angle;  outer  wall 
of  antorbital  foramen  narrower,  less  extended  anteriorly;  anterior 
palatine  foramina  short  and  wide  as  in  rostratus;  dentition  about  the 
same. 
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Eemarl's. — 'IVo  closoly  allitHl  goograpliic  racos  of  0.  melanoiis 
occupy  a  \M\vt  of  tho  arid  coast  region  of  wostorii  ^loxico,  wlioro  thoy 
appear  to  be  completely  isolated  from  their  relatives  (subspecies  of 
0.  rosfratus)  along  the  Gulf  coast  of  eastern  Mexico.  Tlio  not  very 
distant  relationship  of  0.  mehnotis  to  0.  rostrafus  is  evidenced  in 
numerous  characters,  but  the  two  species  appear  to  be  distinct.  In 
general  external  appearance,  including  color,  they  arc  much  alike; 
in  fresh  pelage  0.  mda)iotis  may  usually  bo  distinguished  by  the 
whitish  subauricular  spots;  the  skulls  are  easily  separable  by  the 
characters  pointed  out. 

ORYZOMYS  MELANOTIS  MELANOTIS  Thomas. 
Jalisco  Rice  Rat. 
(PI.  n,  figs.  2,  2a;  PI.  V,  fig.  5;  PI.  VI,  figs.  2,  2a.) 
On/zomys  melanotis  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  XI,  p.  404,  May,  1893. 

Type  locality. — ^Mineral  San  Sebastian,  Jalisco,  Mexico. 

Type. — 93.3.6.25,  old,  British  Museum;  collected  by  Dr.  Audley  C. 
BuUer,  January  25,  1893. 

GeograpTiic  distribution. — Coastal  plains  and  basal  mountain  slopes 
in  southern  Sinaloa,  Tepic,  and  Jalisco;  altitudinal  range  from  sea 
level  to  about  3,000  feet;  Arid  Lower  Tropical  Zone. 

General  characters. — Size  medium;  color  of  upperparts  near  pale 
och^aceous-ta■^^'ny;  closely  allied  to  0.  m.  colimensis  but  larger  and 
darker  colored;  externally  similar  to  pale  examples  of  0.  rostratus; 
skull  with  long,  slender  rostrum  and  high-arched  braincase. 

Color. — FresJi  pelage:  Upperparts  pale  ochraceous-tawny  (becoming 
intense  ta^vn}'  or  rusty  reddish  in  the  worn  pelage  of  old  adults), 
rather  sparingly  lined  with  black  hairs,  which  becoming  less  numerous 
along  cheeks  and  sides  leave  them  a  purer,  brighter  color  than  on 
the  back;  underparts  white  or  pale  buffy  white,  the  dark  basal  color 
of  the  fur  showing  through;  outer  sides  of  ears  blackish,  inner  sides 
thinly  clothed  with  rusty  reddish  hairs;  a  more  or  less  conspicuous 
patch  of  whitish  fur  under  base  of  ear;  feet  whitish;  tail  brownish 
above,  becoming  light  bro^vnish  or  yellowish  below  except  near  tip, 
which  is  usually  dark  all  around.  Young  (in  first  pelage) :  Upper- 
parts  duller  and  darker,  the  general  tone  browner  than  in  adults. 

SJcuU. — Similar  to  that  of  0.  m.  colimensis,  but  larger,  with  com- 
paratively smaller  molar  teeth. 

Measurements. — ^^Vverage  of  five  adult  topotypes:  Total  length, 
235  (228-244) ;  tail  vertebrae,  128  (124-134);  hind  foot,  28.2  (27.5-29). 
SlcuU  (two  adult  topotypes):  Greatest  length,  28.5,  27.9;  z5'gomatic 
breadth,  14.4,  14.5;  interorbital  breadth,  4.8,  5.2;  width  of  brain- 
case,  10.8,  10.7;  nasals,  11.5,  10.3;  anterior  palatine  foramina,  4.3, 
5.2;  palatal  bridge,  5.4,  5.4;  upper  molar  series,  4,  4.3. 
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Remarks. — Spccimons  from  localities  near  soa  level  in  Jalisco  and 
Tepic  are  larger  than  those  from  the  type  locality  at  :'>,000  feet  alti- 
tude on  the  slope  of  the  mountains,  and  may  represent  a  slightly 
different  form.  In  size  they  contrast  strongly  witli  the  small  form 
0.  in.  colimensis  inhal)iting  the  coast  of  Colima. 

Specimens  examined. — ^I'otal  number,  13,  as  follows: 

Jalisco:  Txtapa,  2;  San  Sebastian,  0  (type  and  topotypes). 
Sinaloa:  Los  Limones,  1.^ 
Tepic:  San  ]31a3,  2;  Santiago,  2. 

ORYZOMYS  MELANOTIS  COLIMENSIS,  rubsp.  nov. 
Colima  Rice  Rat. 

(PI.  II,  figs.  3,  3a.) 

Type  locality. — ^Armeria,  Colima,  Mexico  (altitude  about  100  feet). 

Type.—No.  lUi^,  ?  adult.  United  States  National  Museum  (Bio- 
logical Survey  collection);  collected  by  E.  W.  Nelson,  March  2,  1892. 
Original  number  1987. 

GeograpJiic  distribution. — Forested  coastal  plains  and  basal  moun- 
tain slopes  in  the  State  of  Colima,  Mexico  ;  altitudinal  range  from 
sea  level  to  1,500  feet;  Arid  Lower  Tropical  Zone. 

General  characters. — small  form  closely  allied  to  0.  m.  melanotis; 
differing  mainly  in  smaller  size  and  paler  color;  general  tone  of  upper- 
parts  ochraceoUs-buff  instead  of  ochraceous-tawny  as  in  m.elanotis. 

Color. — Upperparts  in  general  near  ochraceous-buff,  the  top  of 
head  and  back  sparingly  mixed  with  black,  giving  a  lined  effect; 
cheeks,  shoulders,  and  sides  paler  than  back,  the  general  tone  light 
ochraceous-buff ;  underparts  whitish  or  pale  buffy  whitish;  ears 
blackish  or  brownish,  thinly  clothed  on  outer  sides  with  short  dusky 
hairs,  and  on  inner  sides  with  buffy  or  rusty  reddish  hairs;  a  patch  of 
whitish  fur  under  base  of  ear  as  in  0.  m.  melanotis;  feet  yellowish, 
thinly  covered  above  with  short  white  hairs;  tail  brownish  above, 
yellowish  below  to  near  tip,  which  is  dusky  all  around. 

Skull. — ^About  like  that  of  0.  m.  melanotis,  but  smaller;  molar  teeth 
actually  about  the  same  size  as  those  of  melanotis,  and  therefore  rela- 
tively larger. 

Measurements. — Type:  Total  length,  216;  tail  vertebrae,  116; 
hind  foot,  26.  Adult  topotype:  220;  118;  28.  Skull  (average  of 
two  adults,  type  and  topotype):  Greatest  length,  27  (26.3-27.7); 
zygomatic  breadth,  14  (13.9-14.2);  interorbital  breadth,  4.7  (4.5- 
4.9);  -vsddth  of  braincase,  10.2  (9.9-10.6);  nasals,  10.7  (10.3-11.1); 
anterior  palatine  foramina,  4.4  (4.3-4.5);  palatal  bridge,  5.4  (5.4- 
5.5);  upper  molar  series,  4  (3.9-4.1). 


1  Collection  Amer,  Mus.  Nat.  Hist. 
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Reniarl's. — 'Hiis  small  form  is  known  only  from  tho  State  of  Colima, 
but  probably  ranixos  to  the  southward  along  the  coast  of  ^liohoacan. 
An  adult  example  from  llaeienda  Magdalena  is  dark  in  color  and  in 
this  respect  approaches  0.  m.  melanotis,  but  agrees  otherwise  with 
the  small  series  of  topotypes  from  near  the  Pacific  coast. 

Spcclmins  examined, — Total  number,  4,  as  follows: 
Colima:  Armoria,  8  (type  and  topotypes);  Hacienda  Magdalcna,  1. 

ORYZOMYS  ROSTRATUS  Merriam. 

[Synonymy  under  subspecies.] 

Geographic  eli^trihufion. — Coastal  plains  and  basal  mountain  slopes 
from  extreme  southeastern  Tamaulipas  through  northern  Puebla, 
Vera  Cruz,  northeastern  Oaxaca,  Tabasco,  Campeche,  and  Yucatan 
to  northern  Qumtana  Roo;  altitudinal  range  from  sea  level  to  about 
1,500  feet;  Arid  and  Humid  Lower  Tropical  Zones. 

General  chareicters. — A  rather  large,  rufescent  species,  not  very 
unlike  0.  melanotis  in  external  appearance,  but  cranial  characters 
distinctive.  (For  additional  characters,  excepting  specific  color,  see 
under  0.  melanotis  group.) 

Color. — ^Upperparts  varying  from  ochraceous-buff  to  rich  intense 
ochraceous-tawny,  purest  and  brightest  along  cheeks  and  sides;  the 
face,  top  of  head,  and  back  moderately  Kned  with  black  hairs,  which 
alter  the  general  tone;  underparts  w^hite  or  pale  buffy  white,  the 
plumbeous  basal  color  usually  showing  through;  outer  sides  of  ears 
blackish,  the  inner  sides  thinly  and  inconspicuously  clothed  with  pale 
buffy  or  rusty  reddish  hairs;  feet  (epidermis)  dull  yellowish,  thinly 
covered  with  short  white  hairs;  tail  (epidermis)  var3ring  from  nearly 
uniform  brownish  throughout  to  in'egularly  yellowish  on  under  side. 
Young  (in  first  pelage) :  Upperparts  darker  and  less  rufescent  than  in 
adults. 

Slcull, — Similar  in  general  to  that  of  0.  melanotis,  but  upper  outline 
more  elevated  over  anterior  part  of  frontals;  braincase  relatively 
lower,  the  parietal  region  less  expanded;  rostrum  heavier,  more 
decurved;  frontals  narrower  posteriorly;  parietals  less  squarely 
truncate  anteriorly,  the  fronto-parietal  sutures  less  widely  divergent; 
temporal  ridges  tending  to  spread  less  widely  posteriorly;  interpa- 
rietal smaller,  wdth  a  more  evident  posterior  angle;  outer  wall  of 
antorbital  foramen  broader,  more  extended  anteriorly;  anterior  pala- 
tine foramina  short  and  wide  as  in  melanotis;  dentition  about  the 
same. 

Remarhs. — Three  geographic  races  of  0.  rostratus  are  recognizable, 
all  of  which  closely  intergrade  and  differ  rather  slightly  in  average 
size,  color,  or  cranial  details.  Viewed  as  a  whole,  the  forms  exhibit  a 
progressive  decrease  in  size  from  west  to  east,  typical  rostratus  being 
the  largest  and  0.  r.  yucatanensis  the  smallest  of  the  series. 
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ORYZOMYS  ROSTRATUS  ROSTRATUS  Merriam. 
Metlaltoyuca  Rice  Rat. 

(PI.  II,  figs.  4,  4a.) 

Oryzomys  rostratus  Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  293,  July  2G,  1901. 

Tyjpe  locality. — Metlaltoyuca,  Puebla,  Mexico  (altitude  800  feet). 

Type. — No.  93112,  c?  old,  United  States  National  Museum  (Bio- 
logical Survey  collection);  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  February  5,  1898. 

Geographic  distribution. — Forested  coastal  plains  and  basal  moun- 
tain slopes  in  southeastern  Tamaulipas,  northern  Puebla,  Vera 
Cruz,  and  northeastern  Oaxaca;  altitudinal  range  from  sea  level  to 
about  1,500  feet;  Arid  and  Humid  Lower  Tropical  Zones. 

General  characters. — Similar  to  0.  r.  megadon  and  0.  r.  yucatanensis , 
but  averaging  larger  than  either;  color  rather  pale,  much  as  in  yucor- 
tanemis,  slightly  paler,  less  rufescent  than  usual  in  megadon;  skull 
broad. 

Color. — Fresh  pelage:  Upperparts  rich  ochraceous-tawny,  purest 
and  brightest  along  cheeks  and  sides;  the  face,  top  of  head,  and  back 
moderately  lined  with  black  hairs  which  darken  the  general  tone; 
underparts  nearly  pure  white  in  some  specimens,  pale  buffy  white 
in  others,  the  dark  basal  color,  however,  usually  showing  through; 
outer  sides  of  ears  blackish,  the  inner  sides  thinly  clothed  with  pale 
buffy  or  rusty  reddish  hairs;  feet  (epidermis)  dull  yellowish,  thinly 
covered  with  short  white  hairs;  tail  var3ang  from  nearly  uniform 
brownish  throughout  to  irregularly  yellowish  on  under  side. 

Slcull. — Closely  resembling  those  of  0.  r.  megadon  and  0.  r.  yuca- 
tanensis in  general  form,  but  larger  and  relatively  broader  than 
either,  the  greater  breadth  most  conspicuous  in  the  braincase; 
dentition  about  as  in  megadon,  decidedly  heavier  than  in  yucatanensis. 
Similar  to  that  of  0.  talamancse,  but  narrower;  zygomata  less  squarely 
spreading,  the  sides  more  divergent  anteriorly;  frontal  region  nar- 
rower, the  supraorbital  ridges  weakly  developed;  parietals  with 
lateral  wings  less  developed  below  temporal  ridges;  interparietal 
smaller.  Contrasted  with  that  of  0.  melanotis,  the  skull  is  larger, 
the  upper  outline  more  arched  over  anterior  part  of  frontals;  brain- 
case  relatively  lower  and  flatter;  frontals  relatively  narrower  pos- 
teriorly; interparietal  smaller. 

Measurements. — ^Type:  Total  length,  277;  tail  vertebras,  141;  hind 
foot,  32.5.  Average  of  seven  adult  topotypes:  255  (240-270);  136 
(125-145);  31.9  (30-33).  Skull  (average  of  7  adults— type  and  6 
topotypes):  Greatest  length,  31.4  (30.8-33.3);  zygomatic  breadth, 
16.1  (15.4-17.4);  interorbital  breadth,  5  (4.6-5.2);  width  of  braincase, 
11.5  (11.4-11.7);  nasals,  12.8  (11.5-13.8) ;  anterior  palatine  foramina, 
5.2  (4.4-6);  palatal  bridge,  6.6  (6.3-7.3);  upper  molar  series,  4.3 
(4.1-4.4). 
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Ixrmarl's. — AYliUo  0.  r.  rostratus  is  distinguished  b}^  somewhat 
hirgor  general  size,  and  the  greater  breadth  of  the  brainease  is  an 
espeeially  notieeabU>  eranial  feature,  the  wide  range  of  individual 
variation  shown  in  large  series  of  specimens  renders  the  smaller 
examples  dillieult  to  separate  from  some  of  those  of  0.  r.  megadon. 
Speeimens  from  Pasa  Nueva  and  Aehotal,  Vera  Cruz,  are  rather 
small  and  grade  toward  m egadon.  Those  from  Alta  Mira,  Tamaulipas, 
mai-king  the  extreme  northern  limit  of  the  known  range  of  rostratuSj 
average  slightly  paler  than  typical  examples. 

Specimens  examined. — ^Total  number,  48,  as  follows: 

Oaxaca:  Santo  Domingo  (mountain's  near),  5. 
Puebla:  ^letlaltoyiica  14  (type  and  topotypes). 
Tamaulipas:  Alta  Mira,  5. 

Vera  Cruz:  Aehotal,  8;*  Motzorongo,  1;  Pasa  Nueva,  6;^  San  Carlos,  9.^ 

ORYZOMYS  ROSTRATUS  MEGADON  Merriam. 
Tabasco  Rice  Rat. 
(PI.  II,  figs.  5, 5a.) 

Oryzomys  rostratus  megadon  Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  294,  July 
26,  1901. 

Type  locality. — Teapa,  Tabasco,  Mexico. 

Type. — No.  99978,  <?  old,  United  States  National  Museum  (Bio- 
logical Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  March  24,  1900. 

GeograpMc  distribution. — Heavily  forested  coastal  plains  and  lower 
mountain  slopes  in  Tabasco  and  Campeche;  altitudinal  range  from 
sea  level  to  at  least  500  feet;  Humid  Loww  Tropical  Zone. 

General  cnaracters. — Closely  resembhng  0.  r.  rostratus  and  0.  r. 
yucatanensis,  but  color  shghtly  richer,  more  tawnj^  than  either;  skuU 
smaller  than  that  of  rostratus  and  larger  than  that  of  yucatanensis. 

Color. — ^About  Hke  that  of  0.  r,  rostratus,  but  shghtly  darker  and 
richer,  more  intense  ochraceous-tawny. 

S]<:uTl. — Similar  to  that  of  0.  r.  rostratus,  but  smaller  and  narrower; 
differing  from  that  of  0.  r.  yucatanensis  mainly  in  larger  size  and 
heavier  dentition. 

Measurements. — ^Type:  Total  length,  272;  tail  vertebrae,  140; 
hind  foot  32.5.  Average  of  2  adult  topotypes:  236.5  (236-237);  121 
(120-122);  30  (29-31).  SJcull  (average  of  3  adults— type  and  2 
topotypes):  Greatest  length,  30.5  (29.1-32.3);  zygomatic  breadth, 
15.6  (15-16.5);  interorbital  breadth,  4.6  (4.4-4.9);  width  of  brain- 
case,  10.6  (10.5-10.7);  nasals,  11.5  (11.3-12);  anterior  palatine 
foramina,  4.9  (4.6-5.1);  palatal  bridge,  6.3  (6-6.8);  upper  molar 
series,  4.3  (4.1-4.6). 


1  Collection  Field  Mus.  Nat.  Hist. 


2  Collection  Amer.  Mus.  Nat.  Hist. 
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llemarks. — 0.  r.  megadon  appoars  to  Ix^  a  ratlior  localized  form.  A 
seri(^s  of  specimens  from  Apazoto,  Campeche,  agree  most  closely,  as  a 
whole,  with  typical  megadon,  but  some  are  rather  pale  in  color,  and  in 
the  reduced  size  of  molar  teeth  also  approach  0.  r.  yucatanensis. 
Specimens  examined. — Total  number,  18,  as  follows: 
Campeche:  Apazote,  11;  Champoton,  1. 
Tabasco:  Teapa  G  (typo  and  topotypcH). 

ORYZOMYS  ROSTRATUS  YUCATANENSIS  Merriam. 
Yucatan  Rice  Rat. 

(PI.  II,  figs.  6,  Ga.) 

Oryzomys  yucatanensis  Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  294,  July  20, 
1901. 

Type  locality. — Chichen  Itza,  Yucatan,  Mexico. 

Type. — No.  108139,  c?  adult,  Uniited  States  National  Museum 
(Biological  Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  February  9,  1901. 

Geographic  distribution. — Forested  lowlands  of  Yucatan  and  north- 
ern Quintana  Koo;  mainly  Arid  Lower  Tropical  Zone. 

General  cTiaracters. — Similar  to  0.  r.  rostratus  and  0.  r.  megadon  but 
somewhat  smaller  than  either;  skull  smaU,  with  very  small  molar 
teeth. 

Color. — Much  as  in  0.  r.  rostratus  but  decidedly  paler,  the  general 
tone  ochraceous-buff  instead  of  rich  ochraceous-tawny. 

Slcull. — ^Most  closely  resembhng  that  oi  0.  r.  megadon,  but  smaller, 
with  short  anterior  palatine  foramina  and  decidedly  smaller  molar 
teeth. 

Measurements. — Type:  Total  length,  235;  tail  vertebrae,  119; 
hind  foot,  32.  Adult  from  Puerto  Morelos,  Quintana  Koo,  255;  136; 
31.  Slcull  (type):  Greatest  length,  28.7;  zygomatic  breadth,  15; 
interorbital  breadth,  4.6;  width  of  braincase,  10.8;  nasals,  11.8;  ante- 
rior palatine  foramina,  4.2 ;  palatal  bridge,  5.9 ;  upper  molar  series,  3.7. 

Remarlcs. — This  rather  small  pale  form  of  0.  rostratus  apparently 
passes  into  0.  r.  megadon  in  southern  Campeche.  The  specimens 
from  Apazote  are  referred  to  megadon,  with  which  the  majority  agree 
most  closely,  but  several  are  indistinguishable  in  color  from  0.  r. 
yucatanensis,  and,  as  they  present  no  wide  departure  in  cranial 
details,  might  be  assigned  to  that  form  but  for  the  presence  of  the 
larger  or  darker  examples  in  the  same  series. 

Specimens  examined. — Total  number,  5,  as  foUows: 

Quintana  Roo:  Puerto  Morel os,  1. 

Yucatan:  Chichen  Itza,  4  (type  and  topotypes). 
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Oryzomys  alfaroi  Group. 


Geographic  distrihition. — Mountainous  districts  from  northern 
Puobla,  Mexico,  south  through  Central  America  and  northwestern 
South  America  to  Ecuador;  aUitudinal  range,  from  about  1,000  to 
10,000  feet,  mainly  in  Humid  Upper  and  Lower  Tropical  Zones 
(fig.  5). 

General  characters. — Size  small;  form  slender;  tail  usually  longer 
than  head  and  body,  thinly  and  rather  indistinctly  haired;  ears 
large  and  conspicuous,  thinly  clothed  externally  and  internally  with 
short,  fine,  blackish  haii-s;  general  pelage  usually  rather  short  and 
hai*sh,  becoming  longest  in  forms  ranging  at  high  elevations ;  vibrissse 


1.  O.a.  alfaroi. 

2.  0.  a.  dariensis. 

3.  O.a.  angusticeps. 

4.  O.a.  rhabdops. 

5.  O.a.  caudatus. 

6.  O.a.  palatinus. 
Fig.  5. — Geographic  distribution  of  the  Oryzomys 

alfaroi  group. 

about  as  long  as  head;  toes  of  hind  feet  inconspicuously  webbed  at 
base,  the  longest  three  bearing  tufts  of  silvery  whitish  bristles  which 
project  beyond  the  ends  of  the  claws  as  in  the  0.  talamancse  group; 
claws  short  and  recurved,  compressed  and  sharp  pointed.  General 
color  dark,  the  upperparts  usuall}'  near  ochraceous-tawny,  heavily 
mixed  with  black;  underparts  dull  whitish  or  pale  buffy. 

SkuU. — Small  and  dehcate  in  structure,  vnth  rostrum  elongated, 
the  braincase  moderately  broad  and  rather  low;  maxillary  arm  of 
zygoma  weakly  developed;  outer  wall  of  antorbital  foramen  with 
anterior  border  rounded,  the  antorbital  notch  only  moderately  deep 
as  viewed  from  above;  nasals  and  premaxillse  ending  posteriorly  in 
about  the  same  plane;  frontal  region  broad,  the  lateral  margins  very 
slightly  elevated  to  form  delicate  supraorbital  ridges;  temporal 
ridges  sHghtly  developed  anteriorly  along  parieto-squamosal  sutures, 
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*  usually  bccominf^  ()])sol('scont  posteriorly  in  crossing  lateral  winj^s  of 
pariotals;  interparietal  large,  somewhat  irregularly  pointed-elliptical 
in  form;  anterior  palatine  foramina  short  and  broad,  shorter  than 
palatal  bridge  and  not  usually  reaching  anterior  plane  of  first  molars; 
palatal  pits  rather  largo  and  rounded;  sphenopalatine  vacuities 
present  but  small;  interpterygoid  fossa  broad;  audital  bullae  small; 
angle  of  mandible  short  and  broad,  the  inferior  border  even  more 
strongly  turned  inward  than  in  the  0.  talamancse  group;  coronoid 
j)rocess  with  free  portion  short  owing  to  high  connecting  ridge  reach- 
ing nearly  to  summit  of  condyle;  molars  small,  the  reentrant  angles 
shallow  and  the  crown  arrangement,  especially  the  enamel  islands  in 
the  second  upper  molars,  much  as  in  the  0,  palustris  group,  but  inner 
reentrant  angles  in  first  upper  molars  broader.  More  reUable  dis- 
tinguishing characters  are  presented  by  the  skull  and  teeth;  the 
molars  are  less  deeply  cleft  by  reentrant  angles  in  the  0.  alfaroi 
group,  and  the  enamel  island  present  at  the  postero-internal  base  of 
the  paracone  of  the  second  upper  molar  (moderately  worn)  is  absent 
in  the  talamancse  group. 

Remarks. — ^This  group,  comprised  of  a  series  of  small,  dark-colored, 
closely  allied,  and  somewhat  locahzed  forms  tjrpified  by  0.  alfaroi, 
extends  in  an  irregular  chain  along  the  backbone  of  the  continent 
from  southern  Mexico  to  northwestern  South  America,  one  form  at 
least  ranging  as  far  south  as  Ecuador.  While  the  0,  palustris  and 
0.  talamancx  groups  range  mainly  at  low  elevations,  or  are  restricted 
to  the  vicinity  of  v/ater  at  the  higher  levels,  alfaroi  and  its  allies  often 
inhabit  well-drained  but  moist  mountain  slopes,  where  they  com- 
monly ascend  to  high  elevations. 

0,  alfaroi  and  its  relatives  approach  the  members  of  the  0.  talamancse 
group  in  general  external  characters,  and  the  two  partially  overlap  in 
geographic  range.  In  appearance  individuals  may  be  much  ahke, 
both  groups  having  large  ears,  appearing  nearly  naked,  and  slender 
limbs;  forms  of  the  alfaroi  group  are,  however,  usually  smaller  and 
decidedly  darker  in  general  color;  the  ears  are  smaller,  but  not  mark- 
edly different  in  color. 

Key  to  Species  and  Subspecies  of  the  O.  alfaroi  Group. 

a^.  Zygomata  broader  posteriorly  than  anteriorly. 

Upperparts  darker  ochraceous-buff  or  ochraceous-tawny. 

Upperparts  less  intense  ochraceous-buff  or  ochraceous-tawny. 
d^.  Median  dorsal  area  not  distinctly  blackish. 
e^.  Size  smaller;  total  length  less  than  240. 

Skull  broader;  zygomatic  breadth  13  or  more. 

Anterior  palatine  foramina  usually  4  or  more. 
h^.  Rostrum  more  massive.    (Northern  Puebla.)  O.  a.  dilutior  (p.  68). 
h^.  Rostrum  less  massive.    (Central  Vera  Cruz.) 

O.  a.  chapmard  (p.  67). 
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g^.  Anterior  palatine  foramina  usually  leas  than  4.    (Mountains  of  Ilon- 
duraj»;  Nicaragua;  Ct^sta  Rica;  western  Panama.) 

O.  a.  alfaroi  (p.  59). 

p.  Skull  narrower;  zygomatic  breadth  less  than         (Mountains  of  south- 
em  Tabasco  and  northwestern  Chiapas.). . .  O.  a.  palatinus  (p.  C5). 
e^.  Size  larger;  total  length  240  or  more. 

Pelage  short;  tail  about  140.    (Mountains  of  northeastern  Oaxaca.) 

O.  a.  caudatus  (p.  G4). 
Pelage  long;  tail  less  than  135.    (High  mountains  of  southwestern  Gua- 
temala and  of  central  and  southern  Chiapas.) 

O.  a.  angusticeps  (p.  62). 
<P.  Median  dorsal  area  distinctly  blackish.    (Mountains  of  northern  Chiapas.) 

O.  a.  saturatior  (p.  60). 
c^.  Upperparta  more  intense  ochraceous-tawny.    (Eastern  Panama.) 

O.  a.  daiiensis  (p.  61). 

b-.  Upperparts  paler  ochraceous-buff  or  ochraceous-tawny.    (Pacific  slope  of  Sierra 

Madre  in  Guerrero  and  Oaxaca.)   O.  guerrerensis  (p.  69). 

o'-.  Zygomata  broader  anteriorly  than  posteriorly. 

h\  Size  larger;  total  length  225  or  more.    (Southeastern  Guatemala.) 

O.  a.  rhabdops  (p.  63). 
b-.  Size  smaller;  total  length  less  than  225.    (Southern  Chiapas.) 

O.  hylocetes  (p.  70). 

ORYZOMYS  ALFAROI  Allex. 
[Synonymy  under  subspecies.] 

Geographic  distribution. — Heavily  forested  mountain  slopes  from 
northern  Puebla  south  through  southern  Mexico  and  Central  America, 
at  least  to  Colombia  and  Ecuador;  altitudinal  range  from  about  1,000 
to  10,000  feet,  mainly  in  Humid  Upper  and  Lower  Tropical  Zones. 

General  characters. — Size  small;  color  dark;  skull  light  and  rather 
delicate  in  structure.  Similar  in  general  to  0.  guerrerensis,  but  color 
much  darker,  and  skull  differing  m  detail.  (For  additional  general 
characters  see  under  0.  alfaroi  group.) 

Color. — Fresh  pelage:  Upperparts  varying  from  dark  ochraceous- 
buff  to  ochraceous-tawny,  tawny,  russet,  or  cuinamon-brown,  usually 
heavily  mixed  with  black,  this  color  often  predominant  over  dorsum, 
the  lighter  element  purest  and  becoming  more  or  less  ochraceous- 
buffy  on  cheeks,  shoulders,  and  sides;  underparts  dull  white  or  buffy, 
thinly  overlying  the  dark  plumbeous  basal  color;  nose  blackish;  inner 
and  outer  sides  of  ears  thinly  clothed  with  very  short  black  hairs, 
hght  ochraceous-buffy  subauricular  spots  present  in  some  forms, 
absent  in  others;  feet  dull  whitish,  the  elongated  silver}^  tufts  on  toes 
of  hind  feet  projecting  beyond  points  of  longer  claws;  feet  (epidermis) 
yellowish,  thinly  clothed  above  with  very  short  glossy  white  hairs;  tail 
nearly  naked,  brownish  or  blackish  above,  ^^ellowish  below  basally, 
becoming  dark  all  around  toward  tip.  Young  (m  first  pelage) :  Upper- 
parts  blackish,  finely  and  inconspicuously  mixed  with  ochraceous- 
tawny;  imderparts  darker  than  in  adults,  the  dark  basal  color  thinly 
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overlaid  with  white;  feet  varying  from  dull  whitish  to  brownish;  tail 
blackish. 

Skull. — Similar  in  general  to  that  of  0.  guerrerensis,  but  more 
elongated;  braincase  higher,  less  flattened.  In  the  anteriorly  spread- 
ing zygomata,  one  form  of  0.  alfaroi  (0.  a.  rJiahdops)  approaches 
0.  h/locetes,  but  the  latter  is  much  smaller,  with  very  small  teeth,  and 
present  material  seems  to  indicate  specific  distinctness.  (For  addi- 
tional characters  see  under  0.  alfaroi  group.) 

Remarks. — All  the  North  American  members  of  the  0.  alfaroi  group, 
excepting  0.  liylocetes  and  0.  guerrerensis,  and  the  South  American 
forms  O.palmirx  and  0.  gracilis,  appear  to  be  assignable  subspecifically 
to  0.  alfaroi.^  While  complete  intergradation  may  not  be  shown  by 
the  material  examined,  the  m.ore  essential  characters  prevail  with 
such  uniformity  throughout  the  series  as  to  leave  little  room  for  doubt 
of  its  existence.  The  accession  of  new  material  may  not  improbably 
show  that  liylocetes  and  guerrerensis  are  also  geographic  races  of 
alfaroi.  Typical  alfaroi  presents  closer  resemblance  to  the  geo- 
graphically distant  race  0.  a.  cTiapmani,  of  Vera  Cruz,  than  to  the 
annectent  forms  inhabiting  the  high  mountains  of  Chiapas  and 
Guatemala.  This  resemblance  between  the  more  widely  removed 
subspecies  may  be  due  to  the  fact  that  the  intermediate  races  occupy 
more  diversified  areas,  most  of  them  having  ascended  to  high  eleva- 
tions where  peculiar  environmental  conditions  would  conduce  to 
differentiation. 

ORYZOMYS  ALFAROI  ALFAROI  (Allen). 
Alfaro  Rice  Rat. 
(PI.  in,  figs.  1,  la.) 

Hesperomys  (Oryzomys)  alfaroi  Allen,  Bull.  Amer.  Mue.  Nat.  Hist.,  Ill,  p.  214,  April 
17,  1891. 

Oryzomys  alfaroi  Allen,  Abstr.  Proc.  Linn.  Soc.  New  York,  1893-94,  p.  36,  July  20, 
1894. 

Oryzomys  alfaroi  incertus  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXIV,  p.  655,  October 
13,  1908.  Type  from  Rio  Grande,  Nicaragua,  No.  28584,  <?  ad.,  Amer.  Mus.  Nat. 
Hist.;  collected  by  W.  B.  Richardson,  March  28,  1908. 

Type  locality. — San  Carlos,  Costa  Rica. 

Type. — No.  9  subadult,  American  Museum  of  Natural  His- 

tory; collected  by  Anastasio  AKaro,  December,  1888. 

Geographic  distribution. — Heavily  forested  mountainous  portions 
of  Honduras,  Nicaragua,  Costa  Rica,  and  western  Panama;  alti- 
tudinal  range  from  about  1,000  to  4,000  feet:  mainly  in  Humid 
Lower  Tropical  Zone. 


1  The  South  American  forms  will  therefore  stand  as  follows: 

Oryzomys  alfaroi  palmirse  Allen  Miraflores,  Colombia. 

Oryzomys  alfaroi  gracilis  Thomas  Concordia,  Medellin,  Colombia. 
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Gena\il  characters. — A  rather  sniull  {ovm  with  short  polagc,  resem- 
bling 0.  a.  danou^is,  but  coloration  duller,  less  rufescent ;  skull  difTcr- 
ing  in  slight  details.  Very  similar  in  general  to  0.  c.  cliapniani,  but 
color  usually  duller;  skull  with  shorter  anterior  palatine  foramina. 
Smaller  than  0.  a.  angusticcj)s  and  0.  a.  Thahdops,  with  shorter  pelage 
than  either. 

Color. — Upperparts  varying  from  ochraceous-buff  to  dull  ochra- 
ceous-tawny,  heavily  mixed  with  black.  (Other  colors  as  given 
mider  0.  alfaroi.) 

Sl'uU. — Size^ medium  for  the  group,  rather  narrow  and  elongated 
with  narrowly  spreading  zygomata  and  short,  wide  anterior  palatine 
foramina.  In  general  form  very  similar  to  that  of  0.  a.  dariensis, 
but  braincase  and  frontal  region  usually  broader;  apparently  differing 
from  those  of  0.  a.  angusticeps  and  0.  a.  cJiapmani  most  noticeably 
in  shorter  anterior  palatine  foramina.  Compared  with  that  of  0.  a. 
rJiahdops  the  skull  is  decidedly  narrower,  with  smaller,  less  inflated 
braincase,  and  zygomata  much  less  divergent  anteriorly. 

2Ieasurements. — Average  of  6  adults  from  Tuis,  Costa  Rica:  Total 
length,  210  (188-221);  tail  vertebrae,  109  (102-114);  hind  foot,  26.3 
(26-27).  Shull  (average  of  same) :  Greatest  length,  26.7  (25.6-28.3) ; 
zygomatic  breadth,  13.5  (13.2-14.1);  interorbital  breadth,  5.2  (5.1- 
5.5);  width  of  braincase,  10.5  (10.1-10.8);  nasals,  10.9  (10.3-11.5); 
anterior  palatine  foramina,  3.9  (3.5-4.9) ;  palatal  bridge,  5.4  (5.3-5.7) ; 
upper  molar  series,  3.7  (3.6-3.8). 

Remarlcs. — TVbile  a  considerable  gap  separates  the  known  geo- 
graphic ranges  of  0.  a.  alfaroi  and  0.  a.  dariensis,  these  forms  exhibit 
such  close  approach  in  size,  color,  and  cranial  details  that  intergrada- 
tion  may  be  safely  assumed.  Specimens  from  Yaruca,  Honduras,  are 
referable  to  alfaroi,  but  in  the  larger  size  shown  by  some  examples  are 
not  very  unlike  0.  a.  angusticeps  and  0.  a.  rJiahdops.  Three  speci- 
mens from  Managua,  Nicaragua,  recorded  by  Thomas  ^  as  0.  gracilis, 
were  probably  assignable  to  alfaroi. 

Allen's  '^0.  a.  incertus'^  was  based  on  rather  richly  colored  speci- 
mens which  are  well  within  the  range  of  individual  variation  exhibited 
by  typical  alfaroi,  as  the  accession  of  additional  material  indicated 
to  him.2 

The  general  range  of  alfaroi  overlaps  that  of  0.  talamancse,  and  as  it 
may  closely  resemble  that  species  in  general  appearance  some  con- 
fusion of  the  two  has  resulted.  While  many  examples  may  be 
inseparable  in  color,  alfaroi  is  a  smaller  animal  than  talamancse.  The 
skull  of  alfaroi  is  distinguished  by  its  smaller  size  and  more  dehcate 
structure,  the  maxillary  arm  of  the  zygoma  is  more  slender  and  the 
teeth  are  decidedly  smaller;  the  second  upper  molar  has  a  large, 


1  Thomas,  Oldfield,  Ann.  Mag.  Xat.  Hist.,  ser.  6,  XVI,  p.  57,  July.  1895. 
*  Allen,  J.  A.,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXVHI,  p.  99,  Apr.  30, 1910. 
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elongated  enamel  island  at  the  postero-internal  base  of  the  paracone, 
and  the  internal  reentrant  angle  extends  less  than  halfway  across 
the  crown  of  the  moderately  worn  tooth,  while  in  talamancx  the 
enamel  island  mentioned  is  absent  or  represented  only  by  a  small 
island  near  the  apex  of  the  reentrant  angle,  which  in  this  species 
reaches  halfway  across  the  molar  crown. 

Specimens  examined. — Total  nmnber,  86,  as  follows: 

Costa  Rica:  San  Oarloe,  3  (type  and  topotypes);  ^  Tuis,  15;  '  exact  locality 

unknown,  7.^ 
Honduras:  Yaruca,  19.^ 

Nicaragua:  Chon tales,  6;^  Jalapa,  2;^  Jicaro,  1;^  Jinotega,  1;-^  Rio  Coco,  5;^ 
Rio  Grande,  3  (including  type  of  "incertus");^  San  Juan,  5;'  Tuma,  2;^ 
Uluce,  2;^  exact  locality  unknown,  1.^ 

Panama:  Boquete,  14.* 

ORYZOMYS  ALFAROI  DARIENSIS  Goldman. 
Darien  Rice  Rat. 

(PI.  Ill,  fig.s.  2,  2a;  PI.  V,  figs.  0;  PI.  VI,  fig;;.  3,  3a.) 

Oryzomys  alfaroi  dariensis  Goldman,  Proc.  Biol.  Soc.  Washington,  XXVIII,  p.  128, 
June  29,  1915. 

Type  locality. — Cana,  eastern  Panama  (altitude  2,000  feet). 

Type. — No.  178660,  $  adult,  United  States  National  Museum 
(Biological  Survey  collection);  collected  by  E.  A.  Goldman,  March  4, 
1912. 

Geographic  distribution. — Heavily  forested  mountain  slopes  in 
eastern  Panama  at  2,000  feet  altitude,  and  probably  adjacent  por- 
tions of  Colombia;  Humid  Lower  Tropical  Zone. 

General  cTuiracters. — A  small  form  closely  allied  to  0.  a.  alfaroi; 
color  of  upperparts  richer,  more  rufescent;  skull  usually  narrower. 
Similar  to  the  South  American  forms  0.  a.  gracilis  and  to  0.  a.  pal- 
mirx,  but  color  more  rufescent  and  skull  differing  in  detail. 

Color, — Fresh  pelage:  Upperparts  between  ochraceous-tawny  and 
tawny,  finely  mixed  with  black;  becoming  paler  and  ochraceous- 
buffy  on  cheeks,  shoulders,  and  lower  part  of  sides;  underparts,  feet, 
and  tail  as  given  under  0.  alfaroi. 

Slcull. — ^About  like  that  of  0.  a.  alfaroi,  but  braincase  and  frontal 
region  usually  narrower.  Closely  resembling  that  of  0.  a.  palmirx, 
of  South  America,  but  shorter,  with  more  widely  spreading  zygomata 
and  smaUer  teeth.  Compared  with  Ecuadorean  specimens  assumed 
to  represent  0.  a.  gracilis,  the  skull  is  more  massive,  with  more 
widely  spreading  zygomata. 

1  Collection  Amer.  Mus.  Nat.  Hist. 

2  Fourteen  specimens  in  Mus.  Comp.  Zool.;  2  in  Field  Mus.  Nat.  Hist. 
8  Collection  Field  Mus.  Nat.  Hist. 

«  Eleven  specimens  in  Mus.  Comp.  Zool.;  2  in  Field  Mus.  Nat.  Hist.;  1  in  Amer.  Mus.  Nat.  Hist. 
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MtasureinejUs. — Type:  Total  length,  203;  tail  vertebrae,  107;  hind 
foot,  25.5.  Average  of  5  adult  topotypes:  220  (212-226);  113  (107- 
117) ;  24.6  (23-26).  Skull  (average  of  6  adults,  type  and  5  topotypes) : 
Greatest  length,  27.3  (26.5-27.S):  zygomatic  breadth,  14.3(14-14.7); 
int^'rorbital  breadth,  4.8  (4.6-5) ;  width  of  braincase,  10.3  (10-10.5); 
nasals,  11.1  (10.6-11.4);  anterior  palatine  foramina,  4.3  (4-4.8); 
palatal  bridge,  5.6  (5-5.9) ;  upper  molar  series,  3.7  (3.6-3.9). 

Renuirl's. — This  small,  slender  rice  rat  differs  from  typical  0.  a. 
aJfaJvi,  of  Costa  Rica,  mainly  in  richer,  more  tawny  coloration.  It  is 
closely  allied  to  the  Coloml^ian  form  described  as  0.  palmirx  and  the 
latter  is  clearly  assignable  to  subspecific  rank,  if  it  does  not  prove 
to  be  identical  with  0.  a.  gracilis,  the  type  of  which  came  from 
farther  north  in  the  Cauca  Valley.  Comparison  with  specimens  from 
northern  Ecuador,  assigned  to  gracilis  by  Mr.  Oldfield  Thomas,  and 
reference  to  the  original  description  of  that  species  indicate  that  the 
two  are  very  nearly  related.  The  description  of  the  color  of  gracilis, 
however,  seems  to  apply  to  the  Ecuadorean  specimens,  or  to  palmirde, 
rather  than  to  the  Darien  animal.  Moreover,  the  skull  0.  a.  dariensis 
is  distinguished  from  that  of  gracilis,  as  here  understood,  by  the 
greater  lateral  expansion  of  the  zygomata. 

0.  talamancx  also  occurs  at  the  type  locality  of  dariensis  and  the 
two  are  superficially  much  alike.  The  smaller  size,  especially  the 
smaller  hind  foot,  usually  distinguishes  dariensis  externally,  while  the 
skull  is  smaller,  more  dehcate  in  structure,  the  maxillary  arm  of  the 
zygoma  more  slender  and  the  molar  teeth  much  smaller;  the  second 
upper  molar  has  a  large  elongated  enamel  island  at  the  postero-inter- 
nal  base  of  the  paracone,  and  the  internal  reentrant  angle  extends  less 
than  half  way  across  the  crown  of  the  moderately  worn  tooth,  much 
as  in  0.  pahistris.  In  talamancx  the  enamel  island  is  absent  and  the 
reentrant  angle  reaches  halfway  across  the  molar  crown. 

Specimens  examined. — Eleven,  from  type  locality. 

ORYZOMYS  ALFAROI  ANGUSTICEPS  Merriam. 

VoLCAN  Santa  Maria  Rice  Rat. 

Oryzomys  angitsticeps  Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  292,  July  26, 
1901. 

Type  locality, — Volcan  Santa  Maria,  Guatemala  (altitude,  9,000  feet). 

Type.— No.  76816,  <^  adult.  United  States  National  Museum  (Bio- 
logical Survey  collection);  collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man, January  22,  1896. 

Geographic  distrihution. — Heavily  forested  slopes  of  high  moun- 
tains in  southwestern  Guatemala  and  central  and  southern  Chiapas; 
altitudinal  range  from  about  8,000  to  9,500  feet. 

General  cJiaracters. — Similar  to  0.  a.  alfaroi  but  larger,  with  longer 
pelage;  anterior  palatine  foramina  longer.  Closely  approachmg 
0.  a.  rhabdops  in  size,  but  color  darker  and  skull  differing  in  detail. 


1918.] 


ORYZOM  VS  ALFAROl  GROUP. 


63 


(Jolor. — Lighter  clement  in  upperpiirts  pale  cinnamon  brownish, 
heavily  mixed  with  black,  the  general  tone  appreciably  darkened  by 
the  dark  plumbeous  basal  color  of  the  long  pelage;  underparts  and 
sides  of  muzzle  light  ochraceous-buffy;  ears,  feet,  and  tail  as  given 
under  0.  alfaroi. 

Skull. — Similar  to  that  of  0.  a.  alfaroi,  but  larger,  zygomata  more 
squarely  spreading  anteriorly,  the  sides  more  nearly  parallel;  frontal 
region  usually  narrower;  anterior  palatine  foramina  longer.  Ap- 
proaching that  of  0.  a.  rJiahdops  in  size,  but  zygomata  less  divergent 
anteriorly. 

Measurements, — Type:  Total  length,  245;  tail  vertebrae,  134;  hind 
foot,  29.  Skull  (type):  Greatest  length,  28.6;  zygomatic  breadth, 
14;  interorbital  breadth,  4.6;  width  of  braincase,  10.3;  nasals,  10.6; 
anterior  palatine  foramina,  5;  palatal  bridge,  5.4;  upper  molar 
series,  3.6. 

Remarks. — Aside  from  its  geographic  neighbor,  0.  a.  rlmbdo'ps, 
no  other  North  American  form  of  the  0.  alfaroi  group  attains  so  high 
an  altitude;  like  rJiahdops  it  has  developed  a  longer  pelage  than 
forms  ranging  at  lower  elevations.  The  skull  of  the  type  of  0.  a. 
angusticeps  seems  to  be  abnormally  narrow;  the  topotypes  are  all 
young  and  their  skulls  of  little  value  for  comparative  purposes.  An 
apparent  tendency  toward  greater  breadth  shown  in  the  skulls  of 
specimens  from  San  Cristobal  and  Pinabete,  Chiapas,  is  believed  to 
be  within  the  probable  range  of  individual  variation;  on  the  other 
hand,  they  do  not  differ  appreciably  from  some  skulls  of  rJiahdops,  and 
suggest  intergradation.  In  size  and  color  the  Chiapas  examples  are 
very  similar  to  the  topotypes. 

Specimens  examined. — Total  number,  16,  as  foUows: 

Chia.pas:  Pinabete,  2;  San  Cristobal,  10. 

Guatemala:  Volcan  Santa  Maria  4  (type  and  topotypes). 

ORYZOMYS  ALFAROI  RHABDOPS  Merriam. 

Calel  Rice  Rat. 
(PI.  ni,  flgs.  3,  3a.) 

Oryzomys  rkabdops  Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  291,  July  26,  1901. 

Type  locality. — Calel,  Guatemala  (altitude,  10,000  feet). 

Type. — No.  76813,  c?  adult,  United  States  National  Museum 
(Biological  Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  January  15,  1896. 

GeograpJiic  distribution. — Known  only  from  type  locahty,  at  about 
10,000  feet  altitude  on  the  upper  slope  of  the  high  mountains  in 
southwestern  Guatemala. 

General  characters. — Size  large;  pelage  very  long  for  a  member  of  the 
0,  alfaroi  group,  the  longer  hairs  on  dorsum  reaching  about  11  mm.; 
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color  rather  pale,  upperparts  near  ochraeeous-tawny ;  skull  broad 
with  anteriorly  divergent  zygomata.  Similar  in  general  to  0.  a, 
ancjusticepSj  but  color  paler,  and  skull  differing  in  detail. 

Color. — Fnsh  pelage:  Upperparts  near  ochraceous-tawny,  richest 
and  purest  on  cheeks,  shouldei-s,  and  sides,  the  back  darkened  by 
black  hail's,  but  less  copiously  than  in  most  forms  of  0,  alfaroi;  sides 
of  muzzle  and  underparts  in  general  light  ochraceous-bufTy;  nose 
deep  black,  except  extreme  tip  which,  like  lips,  is  whitish;  ears  black, 
with  more  or  less  distinct  light  ochraceous-bufly  subauricular  spots; 
feet  and  tail  as  given  under  0.  alfaroi.  Young  (in  first  pelage): 
Upperparts  blackish,  inconspicuously  tmged  with  ochraceous-tawny; 
miderparts  plumbeous,  lightly  overlaid  with  light  ochraceous-buff . 

Sl'ull. — Skull  broad,  with  large  inflated  braincase  and  anteriorly 
diverging  zygomata.  Similar  to  that  of  0.  a.  angusticeps,  but 
zygomata  wider  anteriorly  than  posteriorly  (sides  more  nearly  parallel 
in  angusticeps).  In  general  form,  especially  the  anteriorly  spreading 
zygomata,  similar  to  that  of  0.  Tiylocetes,  but  much  larger,  with  shorter 
anterior  palatine  foramina. 

Measurements. — Type:  Total  length,  255;  tail  vertebrae,  141;  hind 
foot,  29.5.  Adult  topotype:  255;  138;  28.5.  Slull  (average  of 
two  adults — type  and  topotype) :  Greatest  length,  28.6  (28.4-28.8) ; 
zygomatic  breadth,  14.8  (14.6-15.1);  interorbital  breadth,  4.8 
(4.8-4.9);  widthof  braincase,  10.9  (10.8-11.1);  nasals,  11  (10.5-11.5); 
anterior  palatine  foramina,  4.3  (4.2-4.5) ;  palatal  bridge,  5.7  (5.5-5.9) ; 
upper  molar  series,  3.8  (3.7-3.9). 

BemarJcs. — Xo  other  North  American  form  of  the  genus  is  known  to 
range  10,000  feet  above  sea  level,  but  a  near  geographic  neighbor, 
0.  a.  angusticeps,  which  has  also  pushed  up  above  the  Tropical  Zones 
on  mountains  of  similar  elevation,  approaches  and  may  equal  this 
altitude.  The  two  forms  are  evidently  closely  aUied.  Distinguishing 
cranial  characters  are  developed  mainly  in  adults,  the  skulls  of  most 
of  the  younger  examples  being  apparently  inseparable.  In  the 
remarkable  anterior  expansion  of  the  zygomata  the  skull  of  0.  a. 
rlmbdops  resembles  that  of  0,  Tiylocetes,  but  the  latter  appears  to  be  a 
very  distinct  form. 

Speciraens  examined. — Fourteen,  from  type  locality. 

ORYZOMYS  ALFAROI  CAUDATUS  Merriam. 

COMALTEPEC  RiCE  RaT. 
(PI.  m,  figs.  4,4a.) 

Oryzorays  chapmrmi  caudatus  Merriam,  Proc.  Washington  Acad.  Sci  ,  III,  p.  289,  July 
26,  1901. 

Type  locality. — Comaltepec,  Oaxaca,  Mexico  (altitude  3,500  feet). 

Type. — No.  68641,  c?  adult,  United  States  National  Museum  (Bio- 
logical Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man, July  31,  1894. 
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Geographic  distribution. — Mountains  of  northeastern  Oaxaca;  alti- 
tudinal  range  from  3,500  to  6,500  feet;  Humid  Upper  Tropical  Zone. 

General  characters. — Size  largest  of  the  0.  alfaroi  group;  color 
dark;  pelage  short.  Similar  in  general  to  0.  a.  chajmiani,  but 
decidedly  larger,  with  the  lighter  colored  admixture  in  upperparts  of 
ochraceous-buffy  instead  of  ochraceous-tawny ;  skull  larger  and  more 
massive  than  usual  in  the  alfaroi  group. 

Color. — Fresh  pelage:  Upperparts  ochraceous-buffy,  heavily  mixed 
with  black,  the  latter  color  predominating,  especially  along  lower  part 
of  back;  underparts  and  sides  of  muzzle  light  ochraceous-buffy; 
lips  and  chin  whitish;  nose  black;  ears,  feet,  and  tail  as  given  under 
0.  alfaroi. 

Slcull. — Size  very  large  and  structure  heavy  for  0.  alfaroi.  Very 
similar  in  general  form  to  that  of  0.  a.  chapmani,  but  much  larger 
with  more  swollen  rostrmn. 

Measurements. — Type:  Total  length,  257;  tail  vertebrae,  141 ;  hind 
foot,  30.  Slcull  (type) :  Greatest  length,  29;  zygomatic  breadth,  15; 
interorbital  breadth,  5;  width  of  braincase,  11.3;  nasals,  11.4; 
anterior  palatine  foramina,  4.8;  palatal  bridge,  5.2;  upper  molar 
series,  3.9. 

RemarTcs. — 0.  a.  caudatus  was  based  on  a  single  specimen  which 
seems  to  indicate  a  subspecies  still  larger  than  0.  a.  rhahdops  and 
0.  a.  angusticeps,  but  the  extent  of  individual  variation  remains  to  be 
determined.  Although  not  very  widely  differing  from  angusticeps  it 
seems  to  be  most  closely  allied  to  0.  a.  chapmani,  the  greater  size 
being  the  chief  distinguishing  character.  An  immature  example 
from  6,500  feet  altitude  at  Totontepec,  Oaxaca,  is  referable  to  the 
same  form. 

Specimens  examined. — Total  number,  2,  as  follows: 
Oaxaca:  Comaltepec,  1  (type);  Totontepec,  1. 

ORYZOMYS  ALFAROI  PALATINUS  Merriam. 
Teapa  Rice  Rat. 
(PI.  m,  figs.  5,  5a.) 

Oryzomys  palatinus  Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  290,  July  26,  1901. 

Type  locality. — Teapa,  Tabasco,  Mexico  (altitude,  3,000  feet). 
Type.— No.  99977,  9  adult,  United  States  National  Museum  (Bio- 
logical Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man, April  1,  1900. 

Geographic  distribution. — Forested  mountain  slopes  in  southern 
Tabasco  and  northwestern  Chiapas;  known  altitudinal  range  from 
about  3,000  to  3,500  feet;  Humid  Upper  Tropical  Zone. 

General  characters. — ^A  small  form,  similar  to  0.  a.  cJiapmani  in 
color,  but  skull  narrower,  lighter,  and  more  like  that  of  the  darker 
subspecies  0.  a.  saturatior. 
14521°— 18  5 


66 


NORTH  AMERICAN  FAUNA. 


[No.  43. 


Color. — Type  in  fresh  pehae:  Upporpurts  rich  ochraceous-tawny, 
finely  ami  iiiufornily  lined  with  black  from  noso  over  top  of  head 
and  back  to  near  base  of  ttiil,  the  tawny  element  becoming  purer  and 
paler  on  cheeks  and  along  lower  part  of  sides;  underparts  and  feet 
dull  whitish;  tail  dark  brownish,  except  basal  lialf  of  under  side, 
wliich  is  dull  3-eIlowish.  Specimens  from  Ocuilapa,  Chiapas,  appar- 
ently referable  to  this  form,  are  indistinguishable  in  color  from  0.  a. 
chapma  ni. 

Sl'uU. — Size  small,  general  form  long  and  narrow,  structure  light. 
Scarcely  distinguishable  from  some  of  the  narrower  skulls  of  0.  a. 
satuj^aiior:  zygomata  very  slender  as  in  that  form.  Similar  in 
general  to  that  of  0.  a.  chapmani,  but  narrower,  maxillary  arm  of 
zygoma  more  slender. 

Aleasurements. — T3^pe:  Total  length,  209;  tail  vertebrae,  106; 
hind  foot,  25.  Adult  from  Tumbala,  Chiapas:  222;  116;  27.  Slcull 
(type):  Greatest  length,  26.7;  zygomatic  breadth,  12.6;  interorbital 
breadth,  4. S;  ^^idth  of  braincase,  10.2;  nasals,  10.2;  anterior  palatine 
foramina,  3.S;  palatal  bridge,  5.5;  upper  molar  series,  3.8. 

Bemarlcs. — In  0.  a.  palatinus  the  general  color  of  0.  a.  chapmani 
seems  to  be  combined  with  the  narrower,  hghter  skull  of  the  darker- 
colored  form  0.  a.  saturatior.  The  scanty  material  available  indicates 
that  intergradation  of  palatinU'S  with  saturatior  is  probable,  since  the 
differential  characters  are  sHght  and  both  forms  inhabit  the  northern 
slope  of  the  same  mountain  range. 

Specimens  examined. — Total  number,  5,  as  follows: 

Chiapas:  Ocuilapa,  3;  Tumbala,  1. 
Tabasco:  Teapa,  1  (type). 

ORYZOMYS  ALFAROI  SATURATIOR  Merriam. 
Dusky  Rice  Rat. 

Oryzomys  chapmani  saturatior  Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  290, 
July  26,  1901. 

Type  locality. — ^Tumbala,  Chiapas,  Mexico  (altitude,  5,000  feet). 

Typ)e. — No.  76183,  9  adult,  United  States  National  Museum  (Bio- 
logical Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man, October  23,  1895. 

GeograpThic  distribution. — Forested  northern  slope  of  mountains  of 
northern  Chiapas,  at  5,000  feet  altitude,  limits  of  range  unknown; 
Humid  Upper  Tropical  Zone. 

General  cJiaracters. — Size  rather  small — about  as  in  0.  a.  alfaroi  and 
0.  a.  c/iapr^am;  color  very  dark.  Closely  allied  to  0.  a.  palatinus 
and  cJiapmani,  but  darker  than  either,  the  back  blackish  and  imder- 
parts  usually  distinctly  buffy. 

Color. — Upperparts  cinnamon  brownish,  very  heavily  mixed  with 
black,  the  top  of  head  and  median  dorsal  area  blackish;  underparts, 
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excopt  cliin  and  throat,  varying  from  light  to  dark  ochraceous-'l)ufT; 
cliin  and  throat  more  or  less  distinctly  whitish,  tlie  fur  in  some 
examples  pure  white  to  roots  along  a  narrow  median  line;  ears  black; 
feet  ])rownish  to  toes,  the  toes  dull  yellowisli,  tliose  of  hind  feet  hear- 
ing the  silvery  terminal  hristles  present  throughout  th(^  group;  tail 
usually  dark  all  around,  hut  in  some  examples  yellowish  on  under 
side  at  base.  Young  (in  first  pelage) :  Upperparts  nearly  black,  the 
cinnamon  brownish  hairs  inconspicuous  and  restricted  mainly  to 
the  sides;  underparts  dark  plumbeous,  very  thinly  overlaid  with 
ochraceous-bufY ;  feet  and  tail  blackish. 

Shdl. — vSize  small  and  structure  light.  .  About  hke  that  of  0.  a. 
palatinus,  but  usually  broader.  Similar  to  that  of  0.  a.  chaprnani, 
but  averaging  slightly  smaller,  with  less  swollen  rostrum  and  more 
slender  zygomata. 

Measurements. — Type:  Total  length,  218;  tail  vertebrae,  120;  hind 
foot,  25.5.  Average  of  10  adults  (type  and  9  topotypes) :  208.4  (195- 
225);  111.1  (105-122);  26.1  (25-28).  Skull  (average  of  3  adults- 
type  and  2  topotypes):  Greatest  length,  25.3  (25.2-25.4);  zygomatic 
breadth,  12.8  (12.4-13.5) ;  interorbital  breadth,  4.7  (4.5-4.8);  width 
of  braincase,  10.1  (10-10.3);  nasals,  9.8  (9.5-10.2);  anterior  palatine 
foramina,  4.2  (3.7-4.5);  palatal  bridge,  5.1  (4.9-5.3);  upper  molar 
series,  3.6  (3.5-3.6). 

Remarks. — The  very  dark  colors  of  0.  a.  saturatior  appear  to  be 
directly  due  to  environmental  conditions.  The  area  inhabited  by 
this  form  is  heavily  forested  and  excessively  humid ;  torrential  rains 
occur  during  the  wet  season  and  fog  enshrouds  the  mountains  nearly 
throughout  the  year.  Two  specimens  from  Tumbala,  with  narrow 
skulls  and  slender  rostra,  approach  0.  a.  palatinus,  whose  range  is 
doubtless  contiguous,  and  point  to  intergradation  with  that  form. 

Specimens  examined. — Seventeen,  from  type  locality. 

ORYZOMYS  ALFAROI  CHAPMANI  Thomas. 
Chapman  Rice  Rat. 

Oryzomys  chaprnani  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  7,  I,  p.  179,  February,  1898. 

Type  localitij. — Jalapa,  Vera  Cruz,  Mexico  (altitude,  4,400  feet). 

Type. — 97.9.9.30,  British  Museum;  collected  by  Frank  M.  Chap- 
man, March  31,  1897. 

Geographic  distribution. — Forested  eastern  slopes  of  the  Mexico 
plateau  region  in  central  Vera  Cruz;  known  altitudinal  range  from 
4,400  to  6,000  feet;  Humid  Upper  Tropical  Zone. 

General  cJiaracters. — Closely  resembhng  0.  a.  alfaroi;  size  and 
color  very  similar,  but  general  tone  of  upperparts  averaging  slightly 
richer,  more  tawny;  cranial  characters  distinctive.  Size  about  as  in 
0.  a.  dilutior,  but  color  sUghtly  more  tawny;  skull  much  less  massive; 
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differing  from  0.  a.  cainhitus  in  nuich  siuallor  size  and  more  tawny 
color. 

Color. — Fresh  pehge:  Uppcrparts  near  ochraceous-tawny  (becom- 
ing russet  in  some  old  adults),  finely  and  abundantly  mixed  ^^'ith 
black,  the  tawny  clement  purer  but  somewhat  paler  and  grading 
toward  dark  ochraceous-buir  along  cheeks  and  lower  part  of  sides; 
underparts  wliitish  or  pale  buffy,  the  plumbeous  basal  color  showing 
tlirough  except  over  a  narrow  median  area  on  throat  and  chest, 
where  the  fur  in  some  specimens  is  pure  white  to  foots;  ears  black, 
light  subauricular  spots  usually-  present;  feet  and  tail  as  given  under 
0.  alfaroi.  Young  (in  first  pelage) :  Uppcrparts  blackish,  inconspicu- 
ously mixed  -^"ith  ochraceous-tawny ;  underparts  darker  than  in 
adulte,  the  dark  basal  color  less  heavily  overlaid  vrith.  white;  feet 
and  tail  brownish  (becoming  paler  in  adults). 

Sl'uU. — Size  and  general  form  much  sls  in  0.  a.  alfaroi,  but  tending 
to  be  shorter  and  relatively  broader,  the  zygomata  more  widely  or 
squarely  spreading  anteriorly;  frontal  region  usually  narrower;  ante- 
rior palatine  foramina  longer,  commonly  reacliing  anterior  plane  of 
first  molars;  dentition  about  the  same.  Similar  to  that  of  0.  a. 
dilviior,  but  less  massive;  rostrum  less  swollen  and  decurved;  maxil- 
lary arm  of  zygoma  more  slender.  Much  like  that  of  0.  a.  caudatus, 
but  much  smaller. 

Measuremerds. — Average  of  10  adult  topotypes:  Total  length,  224 
(202-265);  tail  vertebra,  117.9  (108-132);  hind  foot,  25.1  (24-27). 
SlcuU  (average  of  7  adult  topotypes) :  Greatest  length,  26.4  (25.4- 
27.3);  zygomatic  breadth,  13.7  (13.1-14.4);  interorbital  breadth,  4.7 
(4.4-4.8);  width  of  braincase,  10.7  (10.2-11);  nasals,  10.3  (9.6-10.9); 
anterior  palatine  foramina,  4.4  (4-4.7);  palatal  bridge,  5.3  (5-5.6); 
upper  molar  series,  3.8  (3.7-3.9). 

Reraarks. — The  general  resemblance  of  0.  a.  chapmani  to  0.  a. 
alfaroi  is  noteworthy,  in  view  of  their  geographic  separation  and  the 
occurrence  of  apparently  annectent  forms  that  differ  considerably 
from  both.  The  annectent  forms,  however,  inhabit  diversified  areas, 
some  having  ascended  to  high  elevations,  where  their  differentiation 
has  probably  been  the  result  of  rather  local  environmental  conditions. 

Specimens  examined. — Total  number,  25,  as  follows: 
Vera  Cruz:  Jalapa,  17  (n-pe  and  topot>-pes):^  Jico,  6:  ^Mirador,  1;  Teocelo,  1.^ 

ORYZOMYS  ALFAROI  DILUTIOR  Meeriam. 
PuEBLA  Rice  Rat. 

(PI.  m,  figs.  6,  6a.) 

Oryzomys  chapmani  dilutior  Merriam.  Proc.  Washington  Acad.  Sci.,  Ill,  p.  290,  July 
26,  1901. 

Type  locality. — Huauchinango,  Puebla,  Mexico  (altitude  5,000 
feet). 


1  Thirteen  in  collection  Amer.  Xfus.  Nat.  Hist. 


J  Collection  Mus.  Comp.  Zool. 
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Type. — No.  93124,  adult,  United  States  National  Museum  (Bio- 
logical Survey  collection);  collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man, January  10,  1898. 

Geor/raphic  distribution. — Eastern  slope  of  Mexi(;an  plateau  region 
at  5,000  feet  altitude  in  nortliern  Puebla;  limits  of  range  unknown; 
Humid  Upper  Tropical  Zone. 

General  characters. — Similar  in  size  to  0.  a.  chapmani,  but  color 
slightly  paler,  less  tawny;  skull  more  massive. 

Color. — About  as  in  0.  a.  chapmani,  but  slightly  paler,  tlie  general 
tone  less  tawny. 

Skull. — Most  like  that  of  0.  a.  chapmani,  but  more  massive;  ros- 
trum more  swollen,  the  upper  outline  more  strongly  decurved;  maxil- 
lary arm  of  zygoma  heavier. 

Measurements. — Type:  Total  length,  223;  tail  vertebrae,  117;  hind 
foot,  28.  An  adult  topotype:  225;  125;  27.5.  Skull  (type  and  adult 
topotype):  Greatest  length,  27.6,  27.4;  zygomatic  breadth,  15,  14.2; 
interorbital  breadth,  4.9,  4.6;  width  of  braincase,  10.8,  10.4;  nasals, 
10.3,  10.5;  anterior  palatine  foramina,  4.6,  4.4;  palatal  bridge,  5.2,  5; 
upper  molar  series,  4,  4. 

Remarks. — The  range  of  0.  a.  diluiior  marks  the  northern  limit  of 
the  0.  alfaroi  group.  The  subspecies  appears  to  be  a  well-marked 
form,  requiring  close  comparison  only  with  0.  a.  chapmani. 

Specimens  examined. — Three,  from  type  locality. 

ORYZOMYS  GUERRERENSIS  Goldman. 
Guerrero  Rice  Rat. 
(PI.  Ill,  figs.  7,  7a.) 

On/zomys  guerrerensis  Goldman,  Proc.  Biol.  Soc.  Washington,  XXXVIII,  p.  127, 
June  29,  1915. 

Type  locality. — Omilteme,  Guerrero,  Mexico  (altitude  8,000  feet). 

Type. — No.  127517,  c?  adult  (molai-s  moderately  worn),  United 
States  National  Museum  (Biological  Survey  collection);  collected 
by  E.  W.  Nelson  and  E.  A.  Goldman,  May  20,  1903. 

Geographic  distribution. — Forested  Pacific  slope  of  Sierra  Madre  in 
Guerrero  and  Oaxaca,  Mexico;  altitudinal  range  from  3,000  to  about 
8,000  feet;  Humid  Upper  Tropical  Zone. 

General  characters. — Size  small;  color  averaging  palest  of  the  North 
American  forms  of  the  0.  alfaroi  group.  Similar  in  general  to  0.  a. 
chapmani,  but  color  paler  and  skull  smaller  and  flatter. 

Color. — Upperparts  varying  from  dark  ocliraceous-buif  to  dark 
ochraceous-tawny,  purest  on  cheeks,  shoulders,  and  sides;  the  face, 
top  of  head,  and  back  darkened  by  a  moderate  admixture  of  black 
hairs;  underparts  dull  grayish  white,  the  dark  basal  color  of  the  fur 
everywhere  showing  through,  except  in  2  examples  out  of  8,  in  which 
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the  fur  is  pure  white  to  n>ots  along  a  narrow  median  line  on  chin  and 
throat  ;  outer  and  inner  t^ides  of  ears  well  elothed  with  deep  glossy 
black  hail's;  feet  whitish;  tail  brownish  above,  irregularly  yellowish 
below  to  near  tip,  which  is  dusky  all  around.  Young  (in  first  pelage) : 
As  in  0.  a.  cliapmajii. 

Sl'ull. — Small  and  short,  the  braincase  broad  and  somewhat  flat- 
tened. Similar  to  that  of  0.  a.  chapmain,  but  usually  smaller  and 
flatter;  zygomata  tending  to  curve  evenly  outward,  the  sides  less 
nearly  parallel;  sides  of  rostrum  more  tapering  anteriorly;  ascending 
branches  of  premaxillje  usually  broader  posteriorly;  maxillar}^  arm  of 
zygoma  more  slender;  incisors  smaller. 

Measurcmcnis. — Type;  Total  length,  220;  tail  vertebrae,  118;  hind 
foot,  27.  Adult  from  Pluma,  Oaxaca;  221;  116;  26.5.  Shull  (type): 
Greatest  length,  26.3;  zygomatic  breadth,  14;  interorbital  breadth, 
4.9;  width  of  braincase,  10.6;  nasals,  10.1;  anterior  palatine  foramina, 
4;  palatal  bridge,  5.5;  upper  molar  series,  3.8. 

Et  marls. — The  range  of  0.  guerrerensis  marks  the  northern  limit  of 
the  distribution  of  the  0.  ajfaroi  group  along  the  western  slope  of  the 
mountains  bordering  the  Pacific  coast  of  Mexico.  As  in  other  south- 
ern groups,  the  general  range  of  0.  alfaroi  and  its  allies  seems  to  bifur- 
cate north  of  the  Isthmus  of  Tehuantepec,  the  forms  which  pass  farther 
to  the  northward  along  the  eastern  and  western  slopes  of  the  interior 
plateau  region  being  isolated  and  developing  differential  characters. 
The  ranges  of  0.  guerrerensis  and  0.  a.  cliapraani  appear  to  be  com- 
pletely separated,  and  while  these  forms  differ  appreciably  in  numer- 
ous details,  they  agree  rather  closely  in  the  more  essential  featui*es, 
and  may  prove  to  intergrade  through  the  much  larger  form  0.  a. 
caudatus.  The  latter,  however,  as  at  present  understood,  exhibits  so 
wide  a  departure  from  guerrerensis  that  close  comparison  seems  un- 
necessary. 

Specimens  examined. — Total  number,  8,  as  foUows; 

Guerrero:  Omilteme,  6  (lA^pe  and  topotypes). 
Oaxaca:  Pluma,  2. 

ORYZOMYS  HYLOCETES  Merriam. 
Chiapas  Rice  Rat. 
(PI.  Ill,  figs.  8,  8a.) 

Oryzomys  hylocetes 'KeTn2t.m,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  291,  July  26,  1901. 

Type  locality. — Chichan-as,  Chiapas,  Mexico  (altitude  3,500  feet). 

Type. — No.  77605,  c?  old,  United  States  National  Museum  (Bio- 
logical Survey  collection);  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  February  14,  1896. 

GeograpJdc  distriljution . — Heavih"  forested  Pacific  slope,  at  3,500 
feet,  of  mountains  along  continental  divide  in  extreme  southern 
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Chiapas,  and  doubtless  adjacent  [)()rti()ns  of  Guatemala;  Humid 
Upper  Tropi(;al  Zone. 

General  characters. — ^Size  small;  color  dark;  pelage  short;  skull  short 
and  relatively  broad  across  anterior  roots  of  zygomata.  Somewhat 
similar  to  0.  a.  angusticeps  and  0.  a.  rJiahdops,  but  much  smaller 
than  either,  and  cranial  characters  distinctive. 

Color. — About  as  in  0.  a.  saturatior. 

Slcull. — General  form  short,  with  i)osteriorly  narrow  braincase  and 
anteriorly  divergent  zygomata;  anterior  palatine  foramina  rather 
long,  but  not  reaching  anterior  plane  of  first  molars;  molars  small. 
In  size  the  skull  is  perhaps  nearest  to  that  oi  0.  a.  saturatior,  but  it 
difl'ers  in  the  anterior  expansion  of  the  zygomata  and  departs  from 
that  of  its  larger  and  nearer  geographic  neighbor  0.  a.  angusticeps  in 
the  same  respect.  The  skull  is  similar  in  general  outline,  especially 
the  form  of  zygomata,  to  that  of  0.  a.  rhabdops,  but  very  much 
smaller. 

Measurements. — Type:  Total  length,  217;  tail  vertebrae,  118;  hind 
foot,  27.  Slcull  (type):  Greatest  length,  26.2;  zygomatic  breadth, 
13.6;  interorbital  breadth,  4.6;  width  of  braincase,  9.9;  nasals,  9.7; 
anterior  palatine  foramina,  4.5;  palatal  bridge,  5.3;  upper  molar 
series,  3.5. 

Remarlcs. — Two  examples  only  of  0.  Jiylocetes  are  known,  one  old 
and  in  worn  pelage,  the  other  very  young,  and  the  range  of  individual 
variation  the  form  may  present  can  not  now  be  determined.  The 
species  inhabits  the  lower  slope  of  the  mountains,  while  the  upper 
levels  of  the  same  range  are  occupied  by  0.  a.  angusticeps,  a  much 
larger  form,  with  longer  pelage  and  apparently  representing  a  distinct 
specific  type;  but  only  through  the  accession  of  new  material  can 
the  exact  relationship  of  the  two  be  made  clear.  The  skull  in  general 
contour  bears  a  striking  resemblance  to  that  of  the  otherwise  different 
Guatemalan  form,  0.  a.  rJialdops. 

Specimens  examined. — Two,  from  type  locality. 

Oryzomys  talamancse  Group. 

Geographic  distribution. — Forested  districts  in  eastern  Costa  Rica 
and  Panama,  and  south  in  South  America  at  least  to  southern  Brazil; 
altitudinal  range  from  sea  level  to  3,000  feet  in  Panama;  Arid  and 
Humid  Lower  Tropical  Zones  (fig.  6). 

General  characters. — Size  large;  form  rather  slender;  tail  about  equal 
to  or  somewhat  exceeding  head  and  body,  scantil}^  and  indistinctly 
haired;  ears  large  and  conspicuous,  thinly  clothed  externally  and 
internally,  with  very  short,  fine,  almost  microscopic  hairs,  general 
pelage  short,  rather  harsh,  and  lacking  the  woolly  quality  of  0. 
palustris;  vibrissas  about  as  long  as  head;  toes  of  hind  feet  more  or 
less  distinctly  w^ebbed  at  base,  the  longest  tlii*ee  bearing  conspicuous 
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tiifts  of  silvery  bristles  which  extend  beyond  the  points  of  the  claws; 
claws  short,  recurved,  compressed,  and  sharp  pointed.  Color  of  iip- 
perparts  varvuig  from  rich  oclu-aceoiis-tawiiy  to  cinnamon  brown  or 
russet,  luied  with  black;  underparts  white  or  buffy  whitish. 

Skull. — Size  lari^e,  rostrum  long  and  braincase  low  and  some- 
what llattened;  maxillary  arm  of  zygoma  heavy;  outer  wall  of  ant- 
orbital  foramen  with  projecting  border  rounded  or  sloping  forward, 
the  ant  orbital  notch  rather  shallow  as  viewed  from  above;  nasals  and 
premaxilli^  about  contermuious  posteriorly;  frontal  region  \vide,  the 
lateral  margins  trenchant,  a  more  or  less  conspicuous  depression  on 
median  line  close  to  posterior  ends  of  nasals;  temporal  ridges  moder- 
ately developed  anteriorly  along  parieto-squamosal  sutures,  becoming 
indistmct  posteriorly  in  crossing  lateral  wings  of  parietals;  interpa- 
netal  large;  anterior  palatuie  foramina  short  and  broad,  much  shorter 
than  palatal  bridge,  not  reaching  anterior  plane  of  first  molars;  palatal 
pits  small;  spheno-palatine  vacuities  small;  interpter3^goid  fossa 

broad;  audital  bullae  small,  the 
inner  sides  largely  overlapped 
by  mastoids  ;  basi-occipital 
broad;  angle  of  mandible  mod- 
erately broad,  the  inferior  bor- 
der strongly  turned  inward; 
coronoid  process  rather  short 
and  low;  molars  moderately 
heavy;  the  inner  reentrant  an- 
gles in  upper  molars  and  outer 
reentrant  angles  in  lower  mo- 
lars, deeply  cutting  the  crowns, 
mandibular  tooth  row  decid- 
edly narrower  posteriorly  than  anteriorly;  tubercle  over  root  of  lower 
incisor  weakly  developed.  Contrasted  with  those  of  the  0.  palustris 
group,  slmlls  of  0.  talamancx  and  its  alUes  differ  especially  in  greater 
length  of  rostrum,  shorter  anterior  palatiae  foramhia  in  relation  to 
length  of  palatal  bridge,  smaller  size  of  audital  bullae,  and  in  dental 
detail;  the  upper  molars  are  more  deeply  cleft  by  inner  reentrant 
angles  and  the  lower  molars  by  outer  reentrant  angles;  the  second 
upper  molar  differs  especially  in  the  more  nearly  equal  size  of  the 
protocone  and  hypocone  (protocone  larger  than  hypocone  in  2^oIus- 
tris),  owing  to  more  central  position  of  inner  reentrant  angle,  and  in 
the  absence  of  the  large,  elongated  enamel  island  extending,  in  the 
moderately  worn  tooth  of  palustris,  along  the  postero-internal  base 
of  the  paracone,  or  the  reduction  of  this  island  to  a  smaller  one,  ap- 
pearing in  talamancx  near  the  mesostyle;  the  third  lower  molar  is 
more  triangular  in  outline  than  in  palustris,  the  posterior  division 
being  decidedly  narrow^er  than  the  anterior. 


Fig.  6.— Geographic  distribution  of  Oryzomys  talamancx. 
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Remarks. — The  group  name  used  is  that  of  the  single  North  Ameri- 
can species,  0.  talamancse  of  Costa  Rica.  This  species  typifies  a  series 
of  wide  distribution  in  South  America;  0.  mollijnlosus  and  0.  medins 
are  closely  allied  Colombian  and  Venezuelan  forms,  and  others  of 
this  unrevised  group  range  far  south  in  Brazil. 

The  0.  talamancse  group  is  more  nearly  related  to  the  0.  hombycinus 
group  than  to  any  other  North  American  section  of  the  genus,  and 
representatives  of  the  two  sometimes  share  the  same  local  habitat. 
Members  of  the  talamancse  group  are  externally  separable  by  the  short- 
ness of  their  pelage,  while  the  heavier  rostrum  and  the  extension 
of  the  lateral  wings  of  the  parietals  below  the  temporal  ridges  are 
distinguishing  cranial  characters.  In  dentition  the  two  groups  agree 
very  closely. 

ORYZOMYS  TALAMANC^  Allen. 
Talamanca  Rice  Rat. 
(PI.  IV,  figs.  3,  3a;  PI.  V,  fig.  7;  PI.  VI,  figs.  4,  4a.) 

Oryzomys  talamancx  Allen,  Proc.  U.  S.  Nat.  Mus.,  XIV,  p.  193,  July  24,  1891. 

Oryzomys  panamensis  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  7,  VIII,  p.  252,  September, 
1901.  Type  from  City  of  Panama,  Panama.  No.  0.5.1.67,  9,  British  Mus.;  col- 
lected by  E.  Andr^,  February  25,  1899. 

Oryzomys  carrikeri  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXIV,  p.  656,  October  13, 
1908.  Type  from  Rio  Sicsola,  Talamanca,  Costa  Rica.  No.  25976,  ?  ad.,  Amer. 
Mus.  Nat.  Hist.;  collected  by  M.  A.  Carriker,  jr.,  August  18,  1904. 

Type  locality. — Talamanca,  Costa  Rica  (probably  near  Sipurio,  in 
the  valley  of  the  Rio  Sicsola). 

Type. — No.  ^ ^|f,  <?  adult  (molars  much  worn),  United  States 
National  Museum;  collected  by  W.  M.  Gabb. 

Geographic  distribution. — Heavily  forested  regions  from  eastern 
Costa  Rica  eastward  through  Panama  to  near  Colombian  frontier; 
altitudinal  range  from  sea  level  to  3,000  feet;  Arid  and  Humid  Lower 
Tropical  Zones. 

General  characters. — Externally  similar  to  0.  mollipilosus  of  South 
America;  skull  narrower.  (For  additional  general  characters  see 
under  0.  talamancse  group.) 

Color. — General  color  of  upperparts  varying  from  pale  ochraceous- 
tawny  to  cinnamon  brown  or  russet,  becoming  lighter  and  in  some 
specimens  ochraceous-buffy  on  cheeks,  shoulders,  and  sides;  under- 
parts  dull  white  or  huffy  whitish,  the  plumbeous  basal  color  showing 
through;  ears  brownish,  indistinctly  clothed  externally  with  very 
short  dusky  hairs  and  internally  with  almost  microscopic  buflpy  or 
grayish  hairs;  feet  (epidermis)  dull  yellowish,  thinly  covered  above 
v/ith  short  glossy  white  hairs,  the  hind  feet  with  tufts  of  silvery 
bristles  projecting  beyond  claws  of  longer  digits;  tail  (epidermis) 
dark  brownish  above,  varying  from  light  brownish  to  dull  yellowish. 
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Skull. — About  like  that  of  0.  molMpllosn'S,  hut  brnincase  and  frontal 
region  docidoclly  broader. 

Mtasunnunts. — Type  (dry  skin):  Total  length,  233;  tail  vortobra3, 
115;  bind  foot,  30.  Average  of  three  adults  from  Kio  Sicsola,  Costa 
Rica:  251  (240-265);  124  (llS-133);  29.S  (29-30.5).  Skull  (type): 
Greatest  length,  31.5;  zygomatic  breadtli,  15.5;  interorbitd  breadtli, 
5.3;  width  of  braincase,  11.2;  nasals,  12.8;  anterior  palatine  foramina, 
4.3  :  palatal  bridge,  7.1 ;  ui")})er  molar  series,  4.G. 

Btniarks. — Specimens  from  the  Canal  Zone  and  as  far  east  as 
extreme  eastern  Panama  seem  referable  to  typical  0.  talamancse  of 
Costa  Rica.  I\vo  examples  from  Gatun,  Canal  Zone,  have  been  sub- 
mitted to  Oldfield  Thomas  for  comparison  with  the  type  of  "0. 
panainens'is^'  in  the  British  Museum.  The  result  of  his  examination 
he  has  kindly  -smtten  as  follows:  '^We  have  only  one  specimen  of 
0.  pa Jia mentis  [the  type]  and  it  is  both  larger  and  more  rufous  than 
yom-  specimens.  But  it  is  okler;  the  skull  agrees  in  general  characters 
and  the  toothrow  is  of  exactly  the  same  length.  As  to  the  colour  I 
think  the  difference  is  only  due  to  the  coming  on  of  the  faded  fulvous 
stage  found  in  the  old  specimens  of  most  species  of  Oryzomys.  Per- 
sonally I  should  certainly  refer  your  specimens  to  panamensis." 
Since  the  examples  used  for  comparison  are  regarded  as  fairly  typical 
of  talamancx  I  conclude  that  panamensis  must  be  placed  in  the  syn- 
onymy of  that  species. 

The  type  and  two  topotypes  of  "  0.  camkerV  Allen  agree  essentially 
with  the  type  of  talamancx.  The  exact  locality  of  the  latter  is  not 
definitely  known,  but  Gabb,  the  collector,  worked  mainly  near  Sipurio 
and  probably  secured  the  specimen  there.  The  Carriker  collection 
came  from  about  halfway  between  Cuabre  and  the  mouth  of  the  Rio 
Sicsola,  the  two  localities  being,  on  this  assumption,  not  far  apart  in 
the  same  river  valley. 

The  ranges  of  talamancx  and  0.  alfaroi  overlap,  and  owing  to  their 
superficial  resemblance  the  two  have  sometimes  been  confused; 
talamancx  is  a  larger  animal  than  alfaroi,  with  a  longer  hind  foot.  The 
skulls,  however,  present  the  safest  distinguishing  characters,  that  of 
talamancx  being  more  massive,  with  heavier  maxillary  arms  of  zygo- 
mata, and  heavier  dentition;  the  first  and  second  upper  molars, 
besides  differing  in  details  of  crown  arrangement,  are  more  deeply  cleft 
by  inner  reentrant  angles  and  all  the  lower  molars  b}^  outer  reentrant 
angles,  while  in  alfaroi  they  more  nearly  approach  the  condition 
shown  in  0.  palustris. 

Specimens  examined. — Total  number,  20,  as  follows: 

Costa  Rica:Bomca,  1  ;^  Rio  Sicsola,  3  (including  type  of ' '  carriheri " )  f  Talamanca, 
1  (t>Te). 

Panama:  Cana,  7;  Cerro  Bmjo,  1;  Divala,  1;  ^  Gatun,  6. 


1  Collection  Mus.  Comp.  Zool. 


2  Collection  Amer.  Mus.  Nat.  Hist. 
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Oryzomys  bombycinus  Group. 

Geographic  distribution. — Forested  regions  from  southern  Costa 
Rica  south  through  Panama  at  least  to  northern  Ecuador;  altitudinal 
range  from  near  sea  level  to  at  least  3,000  feet ;  Humid  Lower  Tr()pical 
Zone  (fig.  7). 

General  characters. — Size  large;  form  rather  slender;  tail  about 
equal  to  or  slightly  longer  than  head  and  body,  scantily  and  very 
indistinctly  haired;  pelage  of  upperparts  very  long  (that  of  back 
measuring  about  12  mm.),  underfur  not  woolly  as  in  0.  palustris; 
supraorbital  vibrissas  50  to  70 
mm.  in  length  (exceeding  those 
arising  from  tlie  muzzle) ,  reacli- 
ing  posteriorly  to  sides  of  body ; 
ears  rather  largo  and  naked 
appearing,  the  short,  fine  hairs 
scattered  over  inner  and  outer 
surfaces  almost  microscopic; 
hind  feet  slender,  very  scantily 
haired  above,  the  plantar  sur- 
face generally  smooth,  but  in 
some  examples  indistinctly 
granular  between  iiiterdigital 
tubercles;  toes  of  hind  feet  more 
or  less  distinctly  webbed  at 
base,  the  longest  three  bearing  conspicuous  tufts  of  silvery  bristles  pro- 
jecting beyond  ends  of  claws  as  in  the  0.  talamancx  group ;  claws  short, 
recurved,  compressed,  and  sharp  pointed.  Colors  dark;  upperparts 
near  cinnamon  brown  or  russet;  underparts  overlaid  with  dull  white. 

SlcuU. — Size  rather  large,  with  rostrum  long  and  narrow,  the  nasals 
attenuate  and  shghtly  exceeding  premaxillse  in  posterior  extent; 
braincase  broad  and  moderately  expanded;  zygomata  slender;  outer 
wall  of  antorbital  foramen  with  projecting  upper  anterior  border 
well  rounded,  the  antorbital  notch  broad  but  not  deeply  cutting 
zygoma  as  viewed  from  above;  frontal  region  moderately  broad  and 
somewhat  flattened,  the  small  depression  on  median  line  near  ante- 
rior border  deep  and  conspicuous,  and  more  or  less  involving  ends 
of  nasals;  lateral  margins  of  frontals  rising  in  distinct,  but  narrow, 
compressed  ridges;  temporal  ridges  well  developed,  bounding  parie- 
tals  laterally  as  far  as  lateral  extension  of  supraoccipital,  where 
they  turn  abruptly  and  are  continued  downward  along  the  anterior 
border  of  that  segment;  parietals  without  lateral  wings  extending 
across  temporal  ridges;  interparietal  large,  reaching  transversely 
nearly  across  posterior  parietal  border;  anterior  palatine  foramina 
short,  not  reaching  anterior  plane  of  first  molars;  palatal  pits 
small;  spheno-palatine  vacuities  very  small  or  absent;  interpterygoid 


1.  0.  b.  bombycinus.        \       2.  0.  6.  alleni. 
Fig.  7. — Geographic  distribution  of  subspecies  of 
Oryzomys  bombycinus. 
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fossa  broad:  aiidital  bulhv  small ;  basi-oocipital  broad :  a  nj^le  of  mandi- 
ble broaib  tbo  inferior  border  strongly  turned  inward;  eoronoid  process 
ratber  birge  and  broad  aeross  base;  molars  moderately  heavy,  the 
erown  arrangement  of  the  0.  talamancse  type,  the  crowns  deeply  incised 
by  reentrant  angU^s  and  the  mandibnhir  toothrowmuch  narrower  pos- 
teriorly; second  npper  molar  abont  as  in  talamancx,  the  elongated 
enamel  island  present  in  ().  palustriSj  0.  melaniotis  and  0.  alfaroi  groups, 
being  absent  or  displaced  by  a  bending  backward  of  the  commissure  of 
the  paracone  and  protocone;  third  lower  molar  long  and  narrow,  the 
large  outer  reentrant  angle  extendmg  more  than  halfway  across  the 
cro^nl. 

Ei  marls. — Forms  of  tliis  group  differing  onl}^  subspecifically  among 
themselves  evidently  range  from  Costa  Rica  to  Ecuador  and  may 
extend  much  farther;  the  group,  therefore,  seems  to  be  mainly  South 
American  in  distribution.  0^\^ng  to  lack  of  definite  knowledge  of 
the  relationships  of  the  South  American  forms  it  seems  best  to  treat 
the  North  American  representatives  as  specifically  distinct  until  a 
revision  of  the  South  American  species  can  be  undertaken. 

In  many  important  characters,  especially  of  the  skull  and  dentition, 
the  0.  horabycinus  group  approaches  the  0.  talamancx  group  and  the 
two  sometimes  occur  together  in  the  same  locahties.  The  hombycinus 
group  is  easily  recognizable  externally  by  the  much  greater  length 
of  the  pelage,  while  the  skull  is  sufficiently  distinguished  by  the  slender 
rostrum  and  the  absence  of  the  lateral  wings  of  the  parietals,  which  in 
the  talamancx  group  extend  across  the  temporal  ridges  at  the  expense 
of  the  squamosals.  Unhke  many  groups  of  the  genus  which  show  a 
preference  for  open  or  partially  open  situations  0.  hombycinus  seems 
to  be  at  home  in  the  depth  of  the  forest. 

ORYZOMYS  BOMBYCINUS  Goldman. 

[S3monymy  under  subspecies.] 

GeograpJiic  distribution. — Heavily  forested  areas  from  southern 
Costa  Kica  to  eastern  Panama,  and  probably  western  Colombia; 
altitudinal  range  from  sea  level  to  at  least  3,000  feet;  Humid  Lower 
Tropical  Zone. 

General  characters. — (See  under  0.  hombycinus  group). 

Color. — General  color  of  upperparts  varying  from  ochraceous- 
tawny  to  cinnamon  brown  or  russet  finely  mixed  mth  black;  darkest 
on  face,  top  of  head,  and  back,  the  hghter  element  restricted  to  tips 
of  hairs  and  the  dark  basal  color  showing  through,  becoming  hghter 
and  approaching  ochraceous-buff  or  pale  ochraceous-tawny  on  cheeks, 
shoulders,  and  sides;  underparts  dull  whitish;  ears  black,  the  outer 
and  inner  sides  thinly  clothed  with  very  short  dusky  hairs;  feet 
(epidermis)  dull  yellowish,  the  hairs  whitish;  tail  dark  brownish  above, 
light  brownish  below.    Young  (about  two-thirds  grown):  Upper- 


1918.] 


ORYZOMYS  BOMBYCINUS  GROUP. 


77 


parts  blackish,  nearly  pure  black  on  face,  top  of  head,  and  back, 
becoming  lighter  and  more  distinctly  lined  with  ochraceous-buffy 
hairs  on  cheeks,  shoulders,  and  sides. 

Skull. — (See  under  0.  homhycinus  group.) 

Remarks. — Two  closely  allied  forms  inhabit  Panama  and  Costa 
Rica,  and  may  not  improbably  prove  to  be  geographic  races  of 
0.  nitidus  of  Peru,  since  Ecuadorean  specimens  })elieved  to  be  near 
nitidus  show  close  allianc'c  to  the  North  American  forms. 

Key  to  Subspecies  of  O.  bombycinus. 

aK  Braincase  less  inflated.    (Panama.)  O.  b.  bombycinus  (p.  77). 

a^.  Braincase  more  inflated.    (Costa  Rica.)  O.  b.  alleni  (p.  78). 

ORYZOMYS  BOMBYCINUS  BOMBYCINUS  Goldman. 

Long-Haired  Rice  Rat. 

(PI.  II,  figs.  7,  7a;  PI.  V,  fig.  8;  PI.  VI,  figs.  5, 6a.) 

Oryzomys  bombycinus  Goldman,  Smiths.  Misc.  Coll.,  LVI,  No.  36,  p.  6,  February  19, 
1912. 

Type  locality. — Cerro  Azul,  near  headwaters  of  Chagres  River, 
Panama  (altitude,  2,500  feet). 

Type. — No.  171105,  c?  adult,  United  States  National  Museum 
(Biological  Survey  collection);  collected  by  E.  A.  Goldman,  March 
26,  1911. 

GeograpTiic  distribution. — ^Mountains  of  east-central  Panama;  alti- 
tudinal  range  from  1,000  to  3,000  feet;  Humid  Lower  Tropical  Zone. 

General  characters. — Size  about  as  in  0.  h.  alleni,  color  identical; 
skull  with  much  flatter,  less  expanded  braincase. 

Color  ^ — (See  under  0.  homhycinus.) 

Skull. — Similar  to  that  of  0.  h.  alleni,  but  braincase  lower,  flatter, 
much  less  distended,  especially  anteriorly:  frontal  region  narrower 
posteriorly. 

Measurements. — Type:  Total  length,  252;  tail  vertebrae,  127;  hind 
foot,  32.  Skull  (type  and  adult  topotjrpe):  Greatest  length,  31.3, 
31.7;  zygomatic  breadth,  15.4,  16.1;  interorbital  breadth,  5.5,  5.4; 
width  of  braincase,  11.2,  11.6;  nasals,  12.2,  12.2;  anterior  palatine 
foramina,  5,  4.5;  palatal  bridge,  6.2,  6.1 ;  upper  molar  series,  4.7,  4.4. 

Remarks. — The  Panama  form  apparently  differs  from  the  Costa 
Rican  animal  only  in  cranial  characters,  and  the  specimens  on  which 
it  is  based  closely  resemble  Ecuadorean  examples  believed  to  be 
near  0.  nitidus.  The  four  Panama  specimens  are  very  shghtly  paler 
in  color  than  five  from  Ecuador,  with  skulls  also  similar,  but  the 
zygomata  more  strongly  bowed  outward,  the  sides  less  nearly  parallel. 

Speciinens  examined. — ^Total  number,  4,  as  follows: 
Panama:  Cerro  Azul,  3  (tj^e  and  topotypes);  Cerro  Brujo,  1. 
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ORYZOMYS  BOMBYCINUS  ALLENI  Goldman. 
Allen  Rice  Rat. 
(ri.  IT,  fitrs.  S,  8ii.) 

Oryzomys  nitidus  alleni  Goldmaji,  Proc.  lUol.  Soc.  Wasliiiigton,  XXVIII,  p.  128, 
June  29,  1915. 

Type  hcolitij. — Tiiis  (about  85  miles  oast  of  Cartago),  Costa  Rica. 

Type. — No.  ^^,  <?  subadult  (teeth  slightly  worji),  ^Vnierican 
Museimi  of  Natural  History;  collected  by  George  K.  Cheri'ie,  July 
15,  1S04. 

GeograpMc  distrihvtion. — Moimtainous  portions  of  southern  Costa 
Eica:  altitudinal  range  from  SOO  to  about  2,000  feet;  Humid  Lower 
Tropical  Zone. 

General  characters. — Size  about  as  in  0.  b.  hombycinus;  color  iden- 
tical; skuU  with  braincase  higher,  much  more  fully  expanded. 

Color. — ^As  in  0.  h.  hoinbycinus.    (See  under  0.  hombycinus  group.) 

SJcnll. — Similar  to  that  of  0.  h.  hombycinus,  but  braincase  higher, 
more  arched,  much  more  distended,  especially  anterior^;  frontal 
region  broader  posteriorly. 

Measurements. — Type  (young):  Total  length,  218;  tail  vertebrae, 
111,  hind  foot,  29.  Shull  (type):  Greatest  length,  28.2;  zygomatic 
breadth,  14.3;  interorbital  breadth,  5.5;  width  of  braincase,  11.6; 
nasals,  10.9;  anterior  palatine  foramina,  3.5;  palatal  bridge  5.5; 
upper  molar  series,  4.3. 

BemarliS. — Cranial  comparisons  are  necessary  in  order  to  distin- 
guish this  Costa  Rican  form  from  0.  b.  hombycinus  of  Panama. 
While  the  interorbital  breadth  is  about  the  same,  the  greater  anterior 
expansion  of  the  braincase  has  resulted  in  broadening  the  posterior 
part  of  the  frontal  region. 

Specimens  examined. — ^Total  number,  4,  as  foUows 
Costa  Rica:  Tuis,  3  (type  and  topotypes);  Guapiles,  1.^ 

Oryzomys  devius  Group. 

GeograpMc  distribution. — High  mountains  of  central  Costa  Rica  to 
Colombia  and  Venezuela;  altitudinal  range  from  4,000  to  at  least 
5,000  feet;  Humid  Upper  Tropical  Zone  (fig.  8). 

General  characters. — Size  very  large,  but  form  rather  slender;  tail 
much  longer  than  head  and  body,  indistinctly  haired;  ears  rather 
large,  blackish,  the  short  hairs,  thinly  distributed  over  inner  and  outer 
sides,  of  about  the  same  color  as  the  epidermis;  pelage  long,  but 
somewhat  rigid;  vibrissse  long  (about  reaching  shoulders);  hind  feet 
long  and  narrow,  thinly  haired  above,  the  plantar  surface  between 
the  large  conspicuous  tubercles  smooth:  toes  of  hind  feet  with  the 
slight  basal  webbing  usual  in  the  genus,  the  longest  three  tufted  with 


1  Collection  Carnegie  Mus. 
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silvery  bristles  as  in  0.  talamanc^e  and  other  groups;  claws  short, 
recurved,  compressed  and  sharp  pointed  as  in  other  partially  scan- 
sorial  sections  of  the  genus.  Colors  dark;  upperparts  between  tawny 
and  russet;  underparts  A^ar3nng  from  ochraceous-tawny  to  dull  white, 
tlic  l)asal  color  plumbeous  except  in  some  examples,  which  tend  to 
exhibit  irregular  areas  on  throat  where  the  fur  may  be  pure  white 
to  roots. 

Skull. — Size  very  large,  \\'ith  rostrum  long  and  heavy;  nasals 
broad  and  reaching  posteriorly  slightly  beyond  premaxillai;  braincase 
moderately  broad  and  inflated;  zygomata  heavy;  the  maxillary  arm 
extensively  overlapping  outer  side  of  jugal,  in  some  examples  in  con- 
tact with  squamosal,  the  gap  usual  in  the  genus  being  completely 
bridged;  outer  wall  of  antorbital  foramen  with  projecting  upper 
anterior  border  rounded,  the  antorbital  notch  broad  as  viewed  from 
above,  but  less  deeply  cutting 
zygoma,  the  aperture  appear- 
ing less  evenly  circular  than  in 
the  0.  palustris  group;  frontal 
region  narrow,  especially  pos- 
teriorly, the  anterior  median 
depression  rather  inconspicu- 
ous ;  lateral  margins  of  frontals 
smoothly  rounded,  or  rising  in 
slightly  upturned  ridges;  tem- 
poral ridges  moderately  devel- 
oped, crossing  lateral  wings  of 
parietals  to  supraoccipital  and         i-  ^-  1      2.  0.  pmemis. 

continuing  thence  downward  in  ^--Geographic  distribution  of  the  Oryzomys  devim 

°  ,  .    .  group. 

prominent  crests  along  occipito- 

squamosal  border;  interparietal  very  large,  extending  transversely 
nearly  across  posterior  parietal  border,  pointed-elliptical  in  outline 
owing  to  convexity  of  anterior  margin;  anterior  palatine  foramina  very 
short,  not  reaching  anterior  plane  of  first  molars,  narrow  anteriorly, 
very  broad  and  gaping  w^idely  open  posteriorly,  palatal  pits  large  and 
irregular  in  form;  spheno-palatine  vacuities  absent;  interpterygoid 
fossa  moderately  broad  and  extending  weU  forward,  the  anterior  bor- 
der closely  approaching  posterior  plane  of  last  molars;  audital  bullae 
variable  but  rather  small;  angle  of  mandible  broad,  the  inferior  border 
strongly  incurved ;  coronoid  process  large  and  strongly  upturned,  the 
high  thin  connecting  ridge  extending  to  near  summit  of  condyle; 
molars  heavy  and  approaching  the  0.  talamancse  type,  the  crowns  of 
the  upper  series  deeply  incised  by  inner  reentrant  angles,  and  of  lower 
series  by  outer  reentrant  angles;  as  in  the  talamancse  group  the 
second  upper  molar  is  evenly  cleft  by  inner  reentrant  angle  and  lacks 
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the  elongated  enamel  island  extending  in  the  moderately  worn  crown 
of  0.  palusiris  and  other  groups  along  the  postero-internal  base  of  the 
paraoone;  mandibular  tm^throw  very  narrow  posteriorly,  the  third 
molar  elongated  and  deeply  cleft  by  outer  reentrant  angle. 

Ecmurks. — The  0.  dciius  group,  as  it  may  bo  cidled,  includes  two 
northern  representatives  of  a  widely  distributed  South  American 
section  of  the  genus  wliicli  in  that  country  has  sometimes  been 
denominated  the  0.  menden-sis  group,  from  the  name  of  a  Vene- 
zuelan species. 

These  nort  hern  f  onus  generally  lack  the  irregular  but  extensive  pure 
white  pectoriU  and  inguinal  areas  exhibited  by  the  aUied  Venezuelan 
and  Colombian  forms  0.  meridensis  and  0.  m,aculiventer,  although  a 
tendenc}'  to  develop  them  is  shown  in  0.  devius. 

The  North  American  species  are  externally  easily  recognizable 
among  their  congeners  of  the  general  region  by  the  combination  of 
large  size  with  dark  color  and  very  long  tails.  Except  for  the  more 
hispid  pelage  they  are  superficially  much  like  the  species  of  Pero- 
niyscus  (subgenus  Megadontomys)  occurring  at  the  same  localities 
with  them. 

Key  to  Species  of  the  O.  devius  Group. 

a^.  Supraorbital  ridges  prominent.    (Eastern  Panama.)  O.  pirrensis  (p.  81). 

a^.  Supraorbital  ridges  not  prominent.   (Western  Panama.)  O.  devius  (p.  80). 

ORYZOMYS  DEVIUS  Bangs. 

Chiriqui  Rice  Rat. 

(PI.  IV,  figs.  1,  la.) 

Oryzomys  devius  Bangs,  Bull.  Mus.  Comp.  ZooL,  XXXIX,  p.  34,  figs,  13, 14,  April, 
1902. 

Type  locality. — Boquete,  Volcan  de  Chiriqui,  Panama  (altitude, 
5,000  feet). 

Type, — No.  10324,  9  adult,  Museum  of  Comparative  Zoology 
(Bangs  collection) ;  collected  by  W.  W.  Brown,  jr.,  January  29,  1901. 

GeograpMc  distribution. — Forested  slopes  of  high  mountains  in 
central  Costa  Rica  and  western  Panama;  altitudinal  range  from  4,000 
to  at  least  5,000  feet;  Humid  Upper  Tropical  Zone. 

General  characters. — Size  large,  about  as  in  0.  pirrensis  of  eastern 
Panama,  but  color  slightly  paler,  more  tawny;  skull  more  smoothly 
rounded;  audital  bull^  much  larger. 

Color. — Upperparts  dark  tawny,  inclining  toward  russet  and  rather 
heavily  mixed  with  black  along  median  line  of  dorsum,  becoming  light 
tawny,  or  in  the  paler  examples  dark  ochraceous-buffy  along  lower 
part  of  sides;  throat  whitish  (the  fur  pure  v^^hite  to  roots  over  a 
small  area  in  one  example),  rest  of  underparts  overlaid  with  ochra- 
ceous-buffy in  three  examples  and  v/ith  dull  white  in  the  other  three 
examined;  nose  and  ears  blackish;  feet  dull  yellowish  or  light  brown- 
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ish;  tail  (epidermis)  dnrk  brownish  u]K)ve,  paler  ])el(Av.  Young  (in 
first  pelage) :  Upperparts  blackish,  the  tawny  element  appearing 
rather  inconspicuously  along  sides;  underparts  (in  single  specimen 
examined)  thinly  overlaid  with  dull  w^hite. 

Skull. — Similar  to  that  of  0.  pirrensis,  but  more  smoothly  rounded, 
the  supraorbital  and  tem])oral  ridges  weakly  developed  or  absent; 
nasals  slightly  longer,  ending  posteriorly  in  plane  of  lachrymals ;  zygo- 
mata less  widely  spreading;  aucUtal  bullae  decidedly  larger.  Compared 
with  that  of  0.  meridensis,  the  skull  is  larger,  with  longer  nasals  and 
larger  audital  bullse. 

Measurements. — Type:  Total  length,  335;  tail  vertebrae,  180;  hind 
foot,  33.  Two  adult  topotypes:  345,  360;  185,  195;  36,  35.  Skull 
(average  of  three  adults,  type,  and  two  topotypes) :  Greatest  length, 
36.6  (35.8-37.5);  zygomatic  breadth,  18.4  (18-19);  interorbital 
breadth,  5.7  (5.5-6);  width  of  braincase,  12.6  (12.2-12.9);  nasals, 
14.3  (13.8-15);  anterior  palatine  foramina,  5.4  (5.2-5.6);  palatal 
bridge,  7.8  (7.8-7.9);  upper  molar  series,  5.7  (5.6-5.8). 

Remarks. — 0.  devius  is  clearly  allied  to  0.  pirrensis  of  eastern 
Panama,  but  possesses  very  distinctive  cranial  characters,  and  there 
is  no  hint  of  intergradation.  Both  are  inhabitants  of  high  moun- 
tains, and  their  ranges  are  apparently  separated  b}^  the  intervening 
lowlands  in  the  vicinity  of  the  Canal  Zone. 

Specimens  examined. — Total  number,  8,  as  follows: 

Costa  Rica:  Volcan  Irazu,  2.^ 

Panama:  Boquete,  6  (type  and  topotypes). ^ 

ORYZOMYS  PIRRENSIS  Goldman. 

Mount  Pirre  Rice  Rat. 
(PL  IV,  figs.  2,  2a;  PI.  V,  fig.  9;  PI.  VI,  figs.  6,  6a.) 
Oryzomys  pirrensis  Goldman,  Smiths.  Misc.  Coll.,  LX,  No.  22,  p.  5,  February  28,  1913. 

Type  locality. — Head  of  Kio  Limon,  Mount  Pirre,  Panama  (altitude 
4,500  feet). 

Type. — No.  178993,  <^  adult,  United  States  National  Museum  (Bio- 
logical Survey  collection) ;  collected  by  E.  A.  Goldman,  April  29,  1912. 

Geographic  distribution. — Steep,  heavily  forested  slopes  of  high 
mountains  at  4,500  feet  altitude  in  eastern  Panama,  and  probably 
adjacent  portions  of  Colombia;  Humid  Upper  Tropical  Zone. 

General  characters. — Size  large,  about  as  in  0.  devius  of  western 
Panama,  but  color  slightly  darker,  more  russet;  skull  more  angular; 
audital  buUge  decidedly  smaller. 

Color. — F7'esh  pelage:  Upperparts  between  tawny  and  russet,  heav- 
ily mixed  with  black  along  the  broad  median  line  from  top  of  head  to 

1  One  specimen  in  Mus.  Comp.  Zool. 

2  Four  specimens  in  Mus.  Comp.  Zool.;  2  in  Field  Mus.  Nat.  Hist, 
14521°— 18  6 
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base  of  tail,  bocomin*;  lighter,  ])uror  tawiiy  on  checks,  shoiilclei-s,  and 
sides;  throat  whitish  or  grayish,  rest  of  imderparts  usually  overhiid 
with  ochraceous-tawny,  but  varying  to  dull  white,  the  bjxsal  color  of 
the  fur  everN^vhere  deep  ])lumbcous;  nose  and  cai-s  blackish;  fore  feet 
blackisli,  becoming  lighter  on  toes;  hind  feet  dark  brown,  thinly 
clothed  with  short  haii-s  to  toes,  the  toes  dull  ^^ellowisli;  epidermis  of 
tail  dark  brown  above,  usually  somewhat  ])aler  below.  Young  (in 
fii-st  pelage) :  I^pperparts  darker  than  in  adults,  the  blackish  element 
in  the  pelage  predominant;  underparts  with  a  thinner  ochraceous- 
tawny  wash. 

Sl'ull. — Similar  to  that  of  0.  devius,  but  more  angular,  the  supra- 
orbital and  temporal  ridges  well  developed;  nasals  slightly  shorter, 
not  reaching  posteriorly  to  plane  of  lachrymals;  zygomata  more 
widel}'  spreading;  audital  bullae  decidedly  smaller.  In  small  size  of 
audital  bullae  the  skull  agrees  with  those  of  0.  meridensis  and  0.  macu- 
liv€J}ter,  but  contrasts  with  both  in  larger  general  size  and  angularity. 

Measurements. — T3rpe:  Total  length,  340;  tail  vertebrae,  185;  hind 
foot,  38.  Average  of  five  adult  topotypes:  314  (309-322);  164  (159- 
170);  35.7  (34-37).  Slcull  (average  of  six  adults,  type,  and  five  topo- 
types): Greatest  length,  36.8  (34.9-38.5);  zygomatic  breadth,  19.2 
(17.8-20);  interorbital  breadth,  5.8  (5.5-6);  width  of  braincase,  12.4 
(11.8-12.9);  nasals,  13.7  (13-14);  anterior  palatine  foramina,  5.8  (5.4- 
6);  palatal  bridge,  7.5  (7.3-7.8);  upper  molar  series,  5.7  (5.5-5.9). 

RemarTcs. — In  external  appearance  0.  pirrensis  differs  only  sHghtly 
from  0.  devius  of  western  Panama.  The  skuU,  however,  combines 
the  large  general  size  of  that  species  with  the  smaller  general  dimen- 
sions and  small  audital  bullae  of  0.  meridensis  and  0.  maculiventer;  it 
differs  from  both  in  the  development  of  the  supraorbital  and  temporal 
ridges.  In  color  of  upperparts  0.  pirrensis  is  similar  to  the  South 
American  species,  but  the  underparts  show  no  trace  of  the  pure  white 
pectoral  and  inguinal  areas  which  are  so  conspicuous  in  the  latter 
forms. 

Specimens  examined. — ^Eight,  from  type  locahty. 

Oryzomys  tectus  Group. 

Geographic  distribution. — Southern  Costa  Rica  and  southeastward 
through  Panama  at  least  to  Colombia  and  Venezuela;  altitudinal 
range  from  near  sea  level  to  about  5,000  feet  (fig.  9). 

General  characters. — Size  large,  form  rather  robust;  tail  about  equal 
to  or  somewhat  exceeding  head  and  body,  scantily  haired,  the  epi- 
dermal scales  smaU;  ears  small,  moderately  clothed  externally  and 
internally  with  comparatively  coarse  hairs  of  general  body  color; 
general  pelage  long,  coarse,  and  rigid;  vibrissas  somewhat  longer  than 
head;  hind  feet  short  and  relatively  broad,  well  haired  above,  the 
longast  three  toes  bearing  conspicuous  tufts  of  silvery  bristles,  which 
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project  beyond  ends  of  claws;  claws  short,  strongly  (Mirvcd,  com- 
pressed, and  sharj)-pouited.  Color  of  uppor})urts  bctwc(!ii  rich  tawny 
and  ochraceous-tawny,  mixed  with  black,  the  tawny  clement  ])re- 
dominating;  underparts  varying  from  nearly  pure  white  to  wurm  buff, 
SJcull. — Size  large  and  angular,  with  rostrum  short  and  braincaso 
low  and  flattened;  outer  wail  of  antorbital  foramen  rounded  above, 
the  forward  projection  moderate;  nasals  short,  ending  posteriorly  in 
the  anterior  plane  of  orbits;  premaxillse  about  conterminous  with 
nasals  posteriorly,  the  ends  slightly  expanded,  not  beveled  externally ; 
frontals  very  broad,  the  lateral  margins  overhanging  as  supraorbital 
shelves;  temporal  ridges  prominent,  extending  posteriorly  to  supra- 
orbital border;  mastoid  process  of  squamosal  short  and  stout,  owing 
to  slight  excision  of  squamosal  margin;  interparietal  large,  pointed- 
elliptical,  the  anterior  angle  well  developed;  lachrymal  very  small; 
anterior  palatine  foramina 
short,  moderately  broad  anteri- 
orly and  posteriorly,  reaching 
or  nearly  reaching  anterior 
plane  of  first  molars;  palatal 
pits  normally  small;  spheno- 
palatine vacuities  absent  or 
very  small ;  audital  bullae  small ; 
ramus  of  mandible  short,  the 
angle  broad;  coronoid  process 
broad  and  strongly  hooked,  a 
liigh  trenchant  ridge  connecting 
with   condyle;  tubercle  over         i.  o.t.tectus.       \       2.  o.t. frontalis. 

root    of    lower    incisor    large,     fig.  9. -Geographic  distribution  of  subspecies  of  Oryzo. 

o  mystectus. 

Molars  similar  to  those  of  the 

0.  talamancx  group ;  approaching  the  0.  palustris  type  in  general  char- 
acters, but  second  upper  molar  with  inner  lobes  more  nearly  equal 
in  extent  (the  anterior  slightly  the  larger  in  palustris),  and  central 
enamel  island  present  in  palustris  usually  fused  with  enamel  fold 
separating  paracone  and  parastyle;  third  lower  molar  more  triangular 
in  outline,  the  posterior  lobe  narrower  and  the  outer  reentrant  angle 
more  nearly  dividing  crown. 

Remarks. — 0.  tedus  is  typical  of  a  group  including  also  O.Jlavicans, 
0.  palmarius,  and  other  extralimital  forms  distinguished  by  rich 
coloration,  coarsely  haired  ears,  and  short  stout  hind  feet.  In  external 
appearance  they  are  not  very  unlike  some  species  of  RJiipidomys, 
but  have  shorter,  less  hairy  tails  and  lack  the  dark  metapodial  mark- 
ings usually  present  in  that  genus;  in  general  characters  they  appar- 
ently approach  the  section  assigned  to  generic  rank  by  Thomas  mider 
the  name  (Ecomys,^  but  in  the  more  essential  respects  scarcely  exhibit 


1  Thomas,  Oldfield,  Ann,  Mag.  Nat.  Hist.,  ser.  7,  XVIII,  p.  444,  Dec.  1906, 
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a  wider  departure  from  t ypiciil  Oryzomys  than  sevonil  groups  usually 
assigned  to  the  genus. 

ORYZOMYS  TECTUS  Thomas. 
[Synonymy  under  subsiTCcies.l 

Geographic  distribution. — Southern  Costa  Kica,  Panama,  and  prob- 
ably adjacent  portions  of  Colombia;  vertical  range  from  near  sea 
level  to  about  2,000  feet,  mainly  in  Aiid  Lower  Tropical  Zone. 

General  characters. — Similar  to  0.  Jiavicans  of  Venezuela,  but 
larger;  color  darker;  skull  larger  with  laterally  expanded  frontal 
region.    (For  additional  general  characters  see  under  0.  tectus  group.) 

Color. — Fresh  pelage:  General  color  of  upperparts  varying  shades 
of  tawny  and  ochraceous-tawny,  rather  inconspicuously  darkened  on 
face,  top  of  head,  and  back  by  an  admixtm'e  of  dusky  hairs,  becom- 
ing paler,  more  ochraceous-buffy  on  cheeks,  shoulders,  and  sides; 
underparts  varying  from  near  pm'e  white  to  warm  buff ;  ears  clothed 
internally  and  externally  with  short  taA\'ny  hairs;  feet  whitish;  tail 
varying  from  uniform  dark  brownish  all  around  to  dark  brow^iish 
above,  and  whitish  or  yello^vish  below. 

Sl'ull. — Size  large,  with  remarkably  broad  frontal  region.  Similar 
in  general  to  0.  Jiavicans,  but  decidedly  larger;  frontal  region  broader, 
the  lateral  margins  shelving  farther  over  orbits,  not  strongly  upturned 
as  m  Jiavicans.    (For  additional  characters  see  under  0.  tectus  group.) 

Bemarlcs. — 0.  tectus  is  clearly  allied  to  0.  Jiavicans  Jiavicans ,  O.f. 
iUectus,  and  0,  palmarius,  all  South  American  forms  in  which  the 
supraorbital  ridges  are  well  developed,  but  are  compressed  and  not 
widely  expanded  and  Tylomys-like  as  in  the  forms  of  tectus.  This 
difference,  although  rather  striking,  is  a  relative  instead  of  absolute 
character,  and  close  agreement  in  other  essential  respects  even  sug- 
gests probable  intergradation. 

Key  to  Subspecies  of  O.  tectus. 

a'.  Upperparts  more  distinctly   tawny.    ("Western  Panama  and  southern  Costa 

Rica.)  O.  t.  tectus  (p.  84). 

a^.  Upperparts  less  distinctly  tawny.    (Eastern  Panama.)  O.  t.  frontalis  (p.  85). 

ORYZO^iYS  TECTUS  TECTUS  Thomas. 
BuGABA  Rice  Rat. 

Oryzomys  tectus  Thomas,  Ann.  Mag.  Xat.  Hist.,  ser.  7,  VIII,  p.  251,  September,  1901. 

Type  locality. — Bugaba,  Chiriqui,  Panama  (altitude  800  feet). 

Type. — Xo.  0.7.11.43,  d"  ,  British  Museum;  collected  by  H.  J. 
Watson,  September  15,  1898. 

Geographic  distribution. — ^Pacific  slope  of  western  Panama  and 
southern  Costa  Rica  at  about  800  feet  altitude,  limits  of  altitudinal 
range  unknown;  Arid  Lower  Tropical  Zone. 
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General  characters. — Closely  rosoinljling  0.  t.  frontalis,  but  upper- 
parts  richer  tawny;  underparts  more  extensively  bufl'y;  lips,  cliin, 
and  thi'oat  buffy  instead  of  white  as  in  frontalis;  skull  differing  in 
rather  slight  details. 

Color. — Upperparts  near  tawny  rather  thinly  mixed  with  black, 
general  color  darkest  over  dorsum,  becoming  paler  and  rich  ochra- 
ceous-bufTy  on  cheeks  and  sides;  underparts,  including  lips,  chin,  and 
throat  overlaid  with  warm  buff;  ears  clothed  with  tawny  hairs;  feet 
whitish;  tail  (epidermis  and  hairs)  brownish  above,  whitish  or  dull 
yellowish  below  to  near  tip,  which  is  dark  all  around. 

Skull. — Very  similar  to  that  of  0.  t.  frontalis,  but  frontals  more 
extended  posteriorly  on  median  line  between  parietals;  interparietal 
smaller. 

Measurements. — From  original  description  of  type:  '^Head  and 
body,  140  millim.;  tail,  142;  hind  foot,  s.  u.  27,  c.  u.  29.5;  ear,  18. 
Skull:  Tip  of  nasals  to  back  of  interparietal,  33;  greatest  breadth,  17; 
nasals,  11.6 X4;interorbital  breadth,  6.5;  palate  length,  13.8;  diastema 
8.1;  palatal  foramina,  5X2.2;  length  of  upper  molar  series,  4.9." 
A  rather  young  example  from  Boruca,  Costa  Rica:  Total  length,  258; 
tail  vertebrae,  140;  hind  foot,  27. 

Remarlcs. — ^The  type  of  0.  t.  tectus  has  not  been  examined  by  me, 
but  specimens  from  Boruca,  Costa  Rica,  are  believed  to  be  typical. 
They  are  distinguished  from  0.  t.  frontalis  of  eastern  Panama  mainly 
by  richer  general  coloration.  No  other  member  of  the  0.  tectus  group 
ranges  so  far  into  the  Central  American  Subregion. 

Specimens  examined. — Two,  as  follows: 

Costa  Rica:  Boruca,  2. 

ORYZOMYS  TECTUS  FRONTALIS  Goldman. 
CoROZAL  Rice  Rat. 
(PI.  IV,  figs.  4,  4a;  PI.  V,  fig.  10;  PL  VI,  figs.  7,  7a.) 
Oryzomys frontalis  Goldi.m.'dJii,  Smiths.  Misc.  Coll.,  LVl,  No.  36,  p.  6,  February  19,  1912. 
Type  locality. — Corozal,  Canal  Zone,  Panama  (altitude  100  feet). 
Type. — ^No.  171531,    $   adult,  United  States  National  Museum 
(Biological  Survey  collection);   collected  by  E.  A.  Goldman,  June 
20,  1911. 

Geographic  distribution. — Forested  Pacific  slope  of  Panama  from 
the  Canal  Zone  to  near  Colombian  frontier,  and  probably  adjacent 
Colombian  territory;  altitudinal  range  from  sea  level  to  about  2,000 
feet;  Arid  and  Humid  Lower  Tropical  Zones. 

General  characters. — Similar  in  general  to  0.  t.  tectus,  but  upperparts 
duller,  less  distinctly  tawny;  underparts  less  extensively  buffy;  lips, 
chin,  and  throat  white  instead  of  buffy  as  in  tectus;  skuU  difpeiing  in 
rather  shght  details. 
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Color. — I'pporparts  botwooii  tawny  aiul  ochraceous-tawny,  rathor 
sparingly  mixed  doi-sally  with  black,  the  general  color  becoming  paler, 
purer,  and  ochraceous-bufTy  on  cheeks  and  sides;  underparts  in 
general  wliite  in  some  examples,  thinly  overlaid  with  warm  buff 
across  the  abdomen  in  others,  the  lips,  chin,  and  throat  in  all  speci- 
mens examhied  nearly  pure  white  to  roots  of  hairs;  eai-s  and  feet  as 
in  0.  f.  tectus:  tail  usually  miicolor,  dark  brownish,  but  in  some 
examples  becoming  lighter  on  under  side  near  base. 

SI' nil. — Closely  resembling  that  of  0.  t.  tectus,  but  frontals  less 
extended  posteriorly  on  median  line  between  parietals ;  interparietal 
larger. 

Meusurements. — Type:  Total  length,  309;  tail  vertebrae,  161;  hind 
foot,  30.  Average  of  five  adults  from  Cana,  Panama:  288  (281-293) ; 
156  (152-164);  27.8  (26.5-29).  Slull  (average  of  same) :  Greatest 
length,  32.8  (31.1-34.1);  zygomatic  breadth,  17.1  (16.6-17.5); 
interorbital  breadth,  6.1  (5.3-6.8);  width  of  braincase,  12.2  (12-12.6); 
nasals,  11.4  (10.5-12.4);  anterior  palatine  foramina,  5.3  (4.9-5.6); 
palatal  bridge,  6.4  (5.6-6.9);  upper  molar  series,  5.2  (4.8-5.3). 

Remarks. — Two  specimens  of  0.  t.  frontalis  from  eastern  Panama 
have  been  submitted  to  !Mr.  Oldfield  Thomas,  who  has  kindly  com- 
pared them  with  the  type  and  topotypes  of  0.  t.  tectus  in  the  British 
Museum.  While  inchned  to  regard  them  as  referable  to  the  same 
form  he  writes  that  ^'they  are  not  quite  so  rich  in  colour  as  our 
specimens."  Two  examples  from  Boruca,  Costa  Kica,  not  far  from 
the  type  locahty  and  in  the  same  general  f  aunal  area,  and  believed  to 
be  fairly  typical  of  tectus,  exhibit  a  type  of  coloration  and  slight 
cranial  details  indicating  that  eastern  and  western  Panama  are 
inhabited  by  closely  allied  but  easily  recognizable  forms. 

Specimens  examined. — Total  number,  12,  as  follows: 

Canal  Zone:  Corozal,  1  (tyj^e). 
Panama:  Cana,  11. 

ORYZOMYS  VICTUS  ^  Thomas.  ♦  • 

St.  Vincent  Rice  Rat. 

Oryzomys  victus  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  7,  I,  p.  178,  February,  1898. 
Type  locality. — St.  Vincent,  Lesser  Antilles. 

Type. — Xo.  97.12.26.1,  9  adult,  British  Museum;  collected  by 
H.  H.  Smith,  presented  by  F.  DuCane  Godman. 

Geographic  distribution. — Known  only  from  St.  Vincent. 

General  cTiaracters. — From  original  description  of  type:  ^'Size  and 
proportions  about  as  in  the  larger  members  of  the  0.  longicaudatus 
group.  General  colour  dark  rufoas,  but  evidently  affected  by  the 
spirit  in  which  the  specimen  has  been  preserved.    Under  surface 


1  Group  association  undetermined. 
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buffy  white,  the  bases  oi  the  hairs  slate-colour.  Eyes  mthout  darker 
rims.  Ears  short,  the  anterior  part  of  their  backs  brown,  not  strik- 
ingly contrasting  with  the  general  colour  of  the  head.  Hands  and 
feet  thinly  clothed  with  fine  silvery  hairs.  Tail  £dmost  naked,  brown 
above,  slightly  paler  below.    Mammae  2-2=8." 

SJcuU. — From  original  description  of  type:  ''Skull  with  the  general 
shape  of  the  South-American  0.  longicaudatus,  tlie  braincasc  being 
similarly  lengthened  as  compared  with  the  broadened  braincase  of 
the  Central-American  0.  melanotis  and  its  allies.  Compared  with  a 
Kio  Janeiro  example  it  is  larger,  more  rounded,  the  supraorbital 
edges  less  sharply  square,  but  the  parietal  ridges  thicker  and  better 
developed.  Molai*s  larger  and  stouter,  palate  ending  only  just 
behind  the  back  of  m^." 

Measurements. — From  original  description  of  type  (measured  in 
spirit):  "Head  and  body,  96  millim.;  tail,  121;  hind  foot  ^vdthout 
claws,  25;  with  claws,  26.7;  ear,  14.  SlcuU:  Basilar  length,  21.4; 
basal  length,  23.8;  greatest  breadth,  15.1;  nasals,  11.2x3.4;  inter- 
orbital  breadth,  4.5;  interparietal,  3.2x10;  palate  length  from 
hensehon,  12.3;  diastema,  7.8;  palatal  foramina,  5.4x1.8;  length 
of  upper  molar  series,  4.1." 

RemarTcs. — The  type  of  0.  victus  has  not  been  examined  by  me.  It 
was  originally  compared  mainly  with  a  South  American  species,  but 
the  true  affinities  remain  to  be  determined.  As  in  the  case  of  0. 
antillarum,  of  Jamaica,  this  rice  rat  seems  likely  to  be  endangered  by 
the  presence  of  the  mongoose,  if  it  has  not  already  been  exterminated 
since  the  introduction  of  that  indiscriminately  destructive  animal. 

Subgenus  OLIGORYZOMYS  Bangs. 

Oligoryzomys  Bangs,  Proc.  New  England  Zool.  Club.,  I,  p.  94,  February  23,  1900  (sub- 
genus).   Type  Oryzorrvys  navus  Bangs. 

Geographic  distribution. — Southern  Mexico  south  through  Central 
America  to  undetermined  limits  in  South  America. 

Subgeneric  characters. — Size  very  small;  hind  foot  usually  less  than 
25;  form  slender  and  Reithrodontomys-like;  ears  rather  large  and 
coarsely  haired;  tail  much  longer  than  head  and  body;  four  longer 
toes  of  hind  feet  bearing  tufts  of  silvery  bristles  projecting  beyond 
ends  of  claws. 

Skull  deUcate  in  structure,  smoothly  roimded;  supraorbital  and 
temporal  ridges  absent;  interorbital  region  narrow,  the  constriction 
about  equal  to  width  of  rostrum  between  antorbital  foramina;  outer 
wall  of  antorbital  foramen  projecting  slightly  forward,  as  viewed  from 
above ;  angle  of  mandible  placed  well  within  vertical  plane  of  condyle ; 
molars  with  small  accessory  cusps  present  as  in  subgenus  Oryzomys, 
but  reentrant  angles  usually  broader,  the  salient  angles  formed  by 
worn  crowns  of  tubercles  less  evenly  rounded;  upper  molars  early 
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oxliibiting  small,  oiroiilnr  contra]  oiiamol  islands  which  persist  until 
obHtoratod  by  >voar  in  oxtronio  old  ago;  second  upper  molar  with 
proUnxMio  and  hypocone  of  about  equal  size,  the  inner  reentrant 
angle  centriU  in  position;  thud  lower  molar  with  outer  reentrant 
angle  extending  less  than  halfway  across  crown;  tubercle  over  root 
of  lower  incisor  large. 

Remarl's. — The  subgenus  Oligoryzomys  includes  a  series  of  forms 
easily  distuiguishable  among  their  North  American  congenei's  by 
diminutive  size  and  external  resemblance  to  species  of  the  genus 
Beithrodontomys.  Oligoryzomys,  however,  departs  from  the  subgenus 
Onjzomys,  as  currentl}'  restricted,  mainly  in  a  combination  of  relative 
rather  than  absolute  characters.  The  molar  crowns  differ  in  details 
of  enamel  arrangement,  the  second  upper  especially,  in  the  early 
appearance  of  a  single,  persistent,  normally  circular  enamel  island  in 
the  broad  central  space  between  the  apex  of  the  inner  reentrant  angle 
and  the  base  of  the  paracone..  In  the  subgenus  Oryzomys  this  molar 
crown  varies  in  pattern;  the  more  typical  forms  normally  present,  in 
early  stages  of  wear,  an  elongated,  crescentic  enamel  island  in  the 
central  space,  but  in  more  divergent  forms  the  enamel  island  may  be 
absent  or  tend  to  unite  with  the  long,  deep  enamel  fold  between  the 
paracone  and  parastyle.  Several  groups  seem  at  least  as  fully 
entitled  to  subgeneric  recognition  as  Oligoryzomys,  but  the  problem  of 
further  subgeneric  divisions  can  best  be  solved  when  more  compre- 
hensive study  of  the  genus  is  undertaken. 

ORYZOMYS  FULVESCENS  (Saussure). 

[Synonomy  under  subspecies.] 

Geographic  distribution. — From  southern  Mexico  south  through 
Guatemala,  Honduras,  Nicaragua,  and  Costa  Rica  to  Panama,  and 
probably  portions  of  Colombia ;  altitudinal  range  from  near  sea  level 
to  about  5,500  feet;  mainly  Arid  and  Humid  Lower  Tropical  Zones 
(fig.  10). 

General  characters. — (See  subgeneric  characters  under  subgenus 
Oligoryzomys.) 

Color. — Upperparts  varying  from  hght  ochraceous-buff  to  ochra- 
ceous-buff  or  tawny,  most  intense  on  rump,  palest  and  purest  on 
cheeks,  shoulders,  and  sides;  the  face,  top  of  head,  and  back  mod- 
erately darkened  by  blackish  hairs;  imderparts  varying  from  nearly 
pure  white  in  general  to  light  ochraceous-buff  on  abdomen,  inguinal 
region,  and  inner  sides  of  hind  limbs ;  the  Hps,  throat,  and  fore  limbs 
white ;  outer  sides  of  ears  blackish,  inner  sides  clothed  with  ochra- 
ceous-buff y  hairs ;  vibrissse  black  (about  as  long  as  head) ;  feet  white, 
the  hind  feet  with  tufts  of  silvery  hairs  projecting  beyond  claws  of 
longest  four  digits;  tail  dark  brownish  above,  lighter  brown  or  yel- 
lowish below,  except  toward  tip,  which  is  dusky  all  aroimd.  Young 
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(in  first  pelago) :  Usually  darker  than  adults,  tho,  ochraccous-huiT  or 
tawny  clement  less  developed. 

Skull. — (See  subgeneric  characters  under  sul)genus  Oligoryzomys,) 
Remarks. — The  North  American  forms  of  the  suhgc^nus  are  all 
referable  to  a  single  species  whose  range  probably  extends  well  into 
South  America.  They  agree  closely  among  themselves  in  essential 
characters,  and  by  small  size  and  slender  form  are  sufficiently  distin- 
guished from  other  sections  of  the  genus  inhabiting  the  same  region. 


Key  to  Subspecies  of  O.  fulvescens. 

a^.  Size  smaller;  hind  foot  less  than  24. 
b^.  Upperparts  darker  ochraceous-buff. 

Upper  molar  series  shorter.    (Southern  Tamaulip as;  eastern  Oaxaca;  Chiapas; 

northern  Honduras.)   O.  f.  fulvescens  (p.  89). 

c^.  Upper  molar  series  longer.    (Southwestern  Panama;  Costa  Rica;  Nicaragua.) 

O.  f.  costaricensis  (p.  92). 

6^.  Upperparts  paler  ochraceous-buff. 

Skull  broader;  zygomatic  breadth  11.5  or  more.    (Michoacan;  Guerrero; 

southern  Oaxaca.)   O.  f.  lenis  (p.  91), 

c^.  Skull  narrower;  zygomatic  breadth  less  than  11.5.    (Yucatan;  Campeche.) 

O.  f.  mayensis  (p.  92). 
a^.  Size  larger;  hind  foot  24  or  more.    (Mountains  of  western  Panama.) 

O.  f.  vegetus  (p.  93). 

ORYZOMYS  FULVESCENS  FULVESCENS  (Saussure). 

Vera  Cruz  Pygmy  Rice  Rat. 

[PI.  IV,  figs.  5,  5a;  PI.  V,  figs.  2, 11;  PI.  VI,  figs.  8,  8a.] 

Hesperomys fulvescens  Saussure,  Rev.  etMag.  Zool,,  ser.  2,  XII,  p.  102,  March,  1860. 
Oryzomys  fulvescens  Allen  and  Chapman,  Bull.  Amer.  Mus.  Nat.  Hist.,  IX,  p.  204, 
June  16,  1897. 

Type  locality. — Orizaba/  Vera  Cruz,  Mexico. 


1  Type  locality  fixed  by  Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  295,  July  26, 1901. 
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Type. — III  Geneva  Museum  of  Natural  History. 

OeogmpMc  distnhuUon. — Southern  Tamaulipas,  Vera  Cruz,  eastern 
Oaxaca,  Chiapas,  and  east  through  central  Guatemala  to  eastern 
Honduras:  altitudinal  range  from  near  sea  level  to  ahout  5,500  feet; 
mainly  Arid  and  Humid  Lower  Ti'opical  Zones. 

General  characters. — Size  small;  molar  tooth  series  short.  Similar 
to  O.f.  lenis  but  upperparts  darker  ochraceous-buff,  the  general  tone 
less  yellowish;  skull  narrower  and  less  massive.  Size  about  as  in 
0.  j.  costarlcensis,  but  upperparts  usually  less  tawny  :  molar  series 
shorter. 

Color. — Fresh  pelage:  Upperparts  near  ochraceous-buff,  most  in- 
tense and  in  some  examples  suffused  with  tawny  on  rump,  palest  and 
purest  on  cheeks,  shoulders,  and  sides;  the  face,  top  of  head,  and  back 
moderately  darkened  by  blackish  hairs;  underparts  varying  from 
nearly  pure  white  throughout  in  rare  examples  to  warm  buff  on 
abdomen,  inguinal  area,  and  inner  sides  of  hind  limbs,  the  white  ap- 
pearing only  on  lips,  chin,  and  inner  sides  of  hind  limbs;  outer  sides  of 
ears  blackish,  inner  sides  clothed  with  ochraceous-buff y  hairs;  feet 
whitish;  tail  brownish  above,  yellowish  below,  except  toward  tip, 
which  is  dusky  all  around.  Young  (in  first  pelage) :  Darker  than 
adults,  the  ochraceous-buff  of  upperparts  restricted  to  narrow  tips  of 
hairs,  thus  permitting  plumbeous  basal  color  to  show  through  and 
alter  general  tone. 

Shull. — ^About  like  that  of  O.f.  costaricensis ,  but  molar  tooth  series 
shorter.  Contrasted  with  0.  /.  lenis,  the  skull  is  narrower,  with 
less  widely  spreading  zygomata;  maxillary  arms  of  zygomata  and 
ascending  branches  of  premaxillse  less  broad  and  heavy. 

Measurements. — ^Average  of  10  adults  from  Orizaba,  Vera  Cruz: 
Total  length,  174.7  (168-205);  tail  vertebrae,  107.1  (96-118);  hind 
foot,  22  (21-23).  Slcull  (average  of  same):  Greatest  length,  21.9 
(21.1-22.5);  zygomatic  breadth,  11.5  (11-11.7);  interorbital  breadth, 
3.5  (3.4-3.9);  width  of  braincase,  9.5  (9.3-9.8);  nasals,  7.9  (7.6-8.3); 
anterior  palatine  foramina,  3.5  (3.3-3.6);  palatal  bridge,  3.7  (3.5-4); 
upper  molar  series,  2.9  (2.9-3). 

Rernarlcs. — The  differential  characters  are  rather  slight,  and  O.J. 
fulvescens  may  safely  be  assumed  to  intergrade  with  O.f.  lenis  near 
the  Pacific  coast  in  the  vicinity  of  the  Isthmus  of  Tehuantepec,  with 
0.  f.  costaricensis  in  eastern  Honduras  or  western  Nicaragua,  and 
with  the  paler  form  inhabiting  the  Yucatan  Peninsula,  in  southern 
Campeche.  A  single  specimen  from  Patuca,  Honduras,  the  only  one 
available  from  that  country,  has  a  short  molar  series  and  seems  refer- 
able to  the  subspecies  fulvescens,  the  known  range  of  which  is  thus 
materially  extended  eastward  from  western  Guatemala. 

Specimens  examined. — Total  number,  73,  as  follows: 
Chiapas:  Huehuetan,  4;  Ocuilapa,  1;  Tumbala,  11;  Yajaloii,  1. 
Guatemala:  Jacaltenango,  3;  Nenton,  1, 
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Honduras:  Patuca,  2. 

Oaxaca:  Santo  Domingo  (nionnlainn  near),  2;  Tuxtoper,  ]. 
Tamaulipas:  AlUiMira,  1. 

Vera  Cruz:  Jalapa,  24;'  Jico,  2;  Mirador,  1 ;  Orizaba  (type  locality  by  fixation), 
17;  PaaaNueva,  1  ;2  Santiago  Tuxtla,  1. 

ORYZOMYS  FULVESCENS  LENIS  Goldman. 

Los  Reyes  Pyomy  Rice  Rat.  / 

(PI.  IV,  figs.  G,  Ca.) 

Oryzomys  fidvescens  lenis  Goldman,  Proc.  Biol.  Soc.  Washington,  XXVIII,  p.  130, 
June  29,  1915. 

Type  locality. — Los  Reyes,  Michoacan,  Mexico. 

Type. — No.  125941,  6"  adult.  United  States  National  Museum  (Bio- 
logical Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man, February  14,  1903. 

Geographic  distribution. — Coastal  plains  and  basal  mountain  slopes 
in  Michoacan,  Guerrero,  and  Oaxaca;  altitudinal  range  from  near  sea 
level  to  about  3,000  feet,  mainly  in  Arid  Lower  Tropical  Zone. 

General  characters. — Similar  to  0.  f.  fulvescens,  but  upperparts 
paler  ochraceous-buff,  the  general  tone  more  yellowish;  skull  broader 
and  more  massive. 

Color. — Fresh  pelage:  Upperparts  between  ochraceous-buff  and 
light  ochraceous-buff  becoming  warm  buff  on  cheeks,  shoulders,  and 
lower  part  of  sides;  the  face,  top  of  head,  and  back  sparingly  lined 
with  dark  hairs;  underparts,  ears,  feet,  and  tail  as  in  0.  f.  fulvescens. 

Skull. — Broader  than  that  of  0.  f.  fulvescens;  zygomata  more 
widely  spreading ;  maxillary  arms  of  zygomata  and  ascending  branches 
of  premaxillse  broader  and  heavier;  dentition  rather  heavy,  but 
equaled  in  some  examples  of  0.  f.  fulvescens. 

Measurements. — Type:  Total  length,  198;  tail  vertebrae,  115;  hind 
foot,  23.  Adult  topotype:  188;  115;  23.  Skull  (type  and  adult 
topotype) :  Greatest  length,  22.6,  21.8;  zygomatic  breadth,  12.3, 
11.9;  interorbital  breadth,  3.4,  3.5;  width  of  braincase,  10,  10.3; 
nasals,  8.6,  7.8;  anterior  palatine  foramina,  3.9,  3.5;  palatal  bridge, 
4.1,  3.7;  upper  molar  series,  3,  3. 

Remarlcs. — The  general  distribution  area  of  0.  fulvescens  is  divided 
north  of  the  Isthmus  of  Tehuantepec  by  the  high,  interior  plateau 
region,  the  western  arm  representing  the  range  of  O.f.  lenis.  Speci- 
mens from  Guerrero  and  Oaxaca  approach  subspecies  fulvescens  in 
characters. 

Specimens  examined. — Total  number,  4,  as  follows: 
Guerrero:  Ometepec  (near),  1. 
Michoacan:  Los  Reyes,  2  (type  and  topot}^es). 
Oaxaca:  Pluma,  1. 


1  Sixteen  in  Amer.  Mus.  Nat.  Hist.;  2  in  Mus.  Comp.  Zool.       2  Collection  Amer.  Mus.  Nat.  Hist. 


92 


NORTH  AMERICAN  FAUNA. 


[No.  43. 


ORYZOMYS  VULVESCENS  MAYENSIS,  subsp.  nov. 
Maya  PYtaiY  Rick  Rat. 

Type  local  if)/.  Apazoto  (near  Yohaltiim),  Oampoche,  Mexico 
(altiUulc  200  foot). 

Type.— No,  107079,  adult,  United  States  National  Museum 
(Biological  Survey  collection);  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  January  5,  1901.    Original  number  14405. 

Geograpliic  (listnhuiwn. — Peninsula  of  Yucatan  and  Campeche; 
altitudinal  range  from  near  sea  level  to  about  300  feet;  Arid  Lower 
Tropical  Zone. 

General  characters, — Similar  to  0.  f.  fulvescens,  but  paler  colored; 
skull  slightly  narrower. 

Color. — Fresh  pelage:  Upperparts  near  ochraceous-buff  shading 
toward  light  ochraceous-buff,  darkest  and  rather  sparingly  lined 
with  black  over  dorsum,  becoming  clearer  and  paler  on  cheeks, 
shouldei^,  and  sides;  underparts,  ears,  feet,  and  tail  as  in  O.f,  ful- 
vescens. 

Shull. — ^About  like  that  of  0.  f.  fulvescens,  but  zygomata  and 
braincase  shghtly  narrower. 

Measurements. — Type:  Total  length,  177;  tail  vertebrse,  101,  hind 
foot,  22.  Average  of  three  adult  topotypes:  189  (184-196);  113 
(108-119) ;  23  (22-24).  Slcull  (average  of  three  adults,  type  and  two 
topotypes):  Greatest  length,  21.1  (20.4-21.8);  zygomatic  breadth, 
11  (10.8-11.2) ;  interorbital  breadth,  3.6  (3.5-3.8) ;  width  of  braincase, 
9  (8.9-9.1);  nasals,  8.1  (7.4-8.4);  anterior  palatine  foramina,  3.3 
(3.1-3.5) ;  palatal  bridge,  4  (3.6-4.4) ;  upper  molar  series,  2.9  (2.9-3). 

Remarlcs. — The  pale  color  of  this  form  seems  to  be  due  to  the  same 
environmental  conditions  that  have  been  operative  in  the  evolution 
of  pallid  races  in  other  mammalian  groups  inhabiting  Yucatan.  In 
this  region  pale  coloration  is  apparently  associated  with  the  arid 
chmate  and  white  limestone  formation,  outcropping  or  thinly  over- 
laid with  soil  over  large  areas  which  have  risen  less  than  300  feet  above 
the  level  of  the  sea.  At  Chichen  Itza  the  pygmy  rice  rat  was  taken  in 
the  vicinity  of  imposing  Maya  Indian  ruins,  a  circumstance  that  sug- 
gested the  subspecific  name. 

Specimens  examined. — Total  number,  7,  as  follows: 

Campeche:  Apazote,  4  (types  and  topotypes). 
Yucatan:  Chichen  Itza,  1;  Tunkas,  2. 

ORYZOMYS  fulvescens  COSTARICENSIS  Allen 

Costa  Rican  Pygmy  Rice  Rat. 

Oryzomys  costaricerasis  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  V,  p.  239,  September  22, 
1893. 

Oryzomys  (Oligoryzomys)  nicaragux  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXVIII,  p. 
100,  April  30,  1910.  Type  from  Vijagua,  Nicaragua,  No.  29543,  c?  ad.,  Amer. 
Mus.  Nat.  Hiist.;  collected  by  W.  B.  Richardson,  March  24, 1909. 
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TyiM  locality. — El  General,  Costa  Rica  (altitude,  2,150  feet). 

Type. — No.  ^  subadult,  American  Museum  of  Natural  His- 

tory, collected  by  H.  Pittier,  February,  1891. 

Geographic  distribution. — Soutliwestern  Panama  east  to  Canal  Zone, 
Costa  Rica,  and  north  to  northern  Nicaragua;  altitudinal  range  from 
near  sea  level  to  at  least  2,000  feet. 

General  characters. — Similar  to  0.  f.  fulvescens,  hut  upperparts 
usually  more  tawny;  molars  larger.  Also  similar  to  O.f.  vegrtus,  but 
smaller  and  averaging  paler. 

Color.  -  About  as  in  0.  f.  fulvescens,  but  upperparts  usually  more 
distinctly  tawny. 

STcull. — ^Closely  resembling  that  of  0.  f.  fulvescens,  but  molars 
larger,  the  toothrows  decidedly  longer.  General  size  smaller  than 
that  of  O.f  vegetus;  molars  about  the  same. 

Measurements. — Two  adults  from  Buenos  Aires,  Costa  Rica: 
Total  length,  183,  190;  tail  vertebrae,  100,  108;  hind  foot,  20,  23. 
Slcull  (same):  Greatest  length,  21.1,  21.5;  zygomatic  breadth,  11.4, 
11.4;  interorbital  breadth,  3.7,  3.7;  width  of  braincase,  9.9,  9.6; 
nasals,  8.2,  8;  anterior  palatine  foramina,  3.6,  3.7;  palatal  bridge, 
4,  4.2;  upper  molar  series,  3.2,  3.2. 

Remarlcs. — The  general  dimensions  of  O.f  costaricensis  are  about 
the  same  as  those  oiO.f.  fulvescens;  the  color  difference  is  slight  but 
the  upperparts  are  usually  more  distinctly  tawny.  The  most  dis- 
tinctive feature  seems  to  be  the  larger  molars  and  resulting  elongation 
of  the  toothrows,  a  character  shared  with  the  larger  and  darker  form 
O.f.  vegetus.  "0.  nicaraguse^'  was  based  on  scanty  material  from 
Nicaragua  which  is  not  satisfactorily  separable  from  costaricensis. 
The  type,  apparently  full  grown  but  with  molars  rather  slightly  worn, 
is  not  so  tawny  as  most  examples  of  costaricensis,  but  this  color  ele- 
ment is  usually  less  distinct  in  younger  individuals.  The  toothrows 
are  long,  as  in  costaricensis. 

Specimens  examined. — Total  number,  19,  as  follows : 

Costa  Rica:  Boruca,  7;^  Buenos  Aires,  2f  Cerro  de  Buena  Vista,  1;^  El  General, 

3  (type  and  topotypes);^  La  Carpintera,  1.^ 
Nicaragua:  San  Rafael  del  Norte,  1;^  Vijagua,  1  (type  of  '^nicaragux 
Panama:  La  Cliorrera,  If  Old  Panama,  2. 2 

ORYZOMYS  FULVESCENS  VEGETUS  Bangs. 

VoLCAN  Chiriqui  Pygmy  Rice  Rat. 

Oryzomys  (OUgoryzomys)  vegetus  Bangs,  Bull.  Mus.  Comp.  Zool.,  XXXIX,  text  fig.  15, 
p.  35,  April,' 1902. 

Type  locality. — Boquete,  Volcan  de  Chiriqui,  Panama  (altitude, 
4,000  feet). 


1  Six  in  Amer.  Mus.  Nat.  Hist.;  1  in  Field  Mus.  Nat.  Hist.       2  Collection  Amer.  Mus.  Nat.  Hist. 
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Ti/pt\ — No.  1020S,  9  old  adult,  ^hiseiiin  of  Couiparaiivo  Zoology 
(Bangs  collection) ;  collected  by  W.  W.  Brown,  jr.,  April  16,  1901. 

ihotjrapMc  dislrihution. — Known  only  from  the  ^dcinity  of  type 
locality;  Upper  Tropical  Zone. 

Gemral  cJiaractcrs. — Size  larger  and  color  usually  darker  than  in 
0.  f,  costanccims;  skull  larger,  but  molar  teeth  relatively  small. 

Color. — About  as  in  O.f.fiUvescens  and  O.f.  costaricensis,  but  gen- 
eral tone  averaging  darker  than  either,  the  tawny  element  in  upper- 
parts  distinct  as  in  costanccns'ls;  abdomen  var^ang  in  the  darkest 
examples  to  a  shade  darker  than  light  oclii-aceous-buff  of  Ilidg^vay. 

Sl'uU. — Decidcdl}-  larger  than  that  of  O.f.  costaricensis,  w^ith  molar 
teeth  actually  about  the  same  size,  therefore  relativel}^  smaller. 

llcasurements. — l^pe:  Total  length,  210;  tail  vertebrae,  120;  hind 
foot,  25.  Average  of  six  adult  topotypes:  216  (205-235);  122  (115- 
130) ;  24.2  (24-25) .  SMU  (average  of  5  adults— type  and  4  topotypes) : 
Greatest  length,  23.6  (22.7-24.3);  zygomatic  breadth,  12.3  (11.9- 
12.8);  interorbital  breadth,  3.8  (3.7-4.2);  width  of  braincase,  10.3 
(10-10.5);  nasals,  8.7  (8.3-9.3);  anterior  palatine  foramina,  3.6  (3.4- 
3.9) ;  palatal  bridge,  3.9  (3.8-4.3) ;  upper  molar  series,  3.1  (3.1-3.1). 

Reinarlcs. — Larger  average  size  and  tendency  toward  darker  colora- 
tion usually  distinguish  O.f.  vegetus  from  the  more  northern  forms  of 
the  group,  but  there  seems  to  be  no  sharp  line  of  demarcation  between 
it  and  O.f.  costaricensis.  Both  share  the  heavier  dentition  as  com- 
pared with  0.  f.  fulvescens.  Four  specimens  in  the  topotype  series 
were  referred  by  Bangs  to  costaricensis.  They  are  the  paler  examples 
and  in  color  apparently  do  not  differ  from  costaricensis,  but  the  larger 
size  of  the  skulls  indicates  that  they  belong  with  the  remainder  of  the 
series  of  vegetus. 

Specimens  examined. — Twenty-two,^  from  type  locality. 

Subgenus  MELANOMYS  Thomas. 

Melanomys  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  7,  X,  p.  248,  Sept.,  1902;  No\dtate8 
Zool.,  X,  no.  1,  p.  41,  Apr.  20,  1903  (subgenus).  Type  Onjzomys  phseopus 
Thomas. 

Melanomys  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXXII,  p.  533,  Nov.  17, 1913  (genus). 

Geograpliic  distribution. — Aiidean  region  of  northwestern  South 
America  from  southern  Ecuador  to  northern  Colombia,  and  north- 
westward through  Panama  and  Costa  Rica  to  northern  Nicaragua; 
altitudinal  range  from  near  sea  level  to  about  8,000  feet;  mainly  in 
Upper  and  Lower  Tropical  Zones. 

Suhgeneric  characters. — Color  very  dark,  upperparts  and  under- 
parts  not  strongly  contrasted;  form  robust;  tail  about  three-fourths 
length  of  head  and  body,  black  all  around;  feet  (epidermis  and  hair) 
blackish  to  base  of  claws,  which  are  light  liorn  color;  hmd  feet 
broad,  stout,  the  digital  bristles  not  projecting  beyond  ends  of  claws. 


1  Fifteen  in  Mus.  Comp.  Zool.;  7  in  Field  Mus.  Nat.  Hist. 
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Skull  rotund;  rostrum  short,  nearly  straight;  braincasc  large  and 
infhitcd;  frontals  broad,  tlie  lateral  margins  projecting  as  supraor- 
bital shelves;  zygomata  slender,  but  maxillary  root  decidedly 
expanded  above  along  frontal  and  premaxillary  sutures;  antorbital 
foramen  rather  narrow  above,  but  little  compressed  and  opening 
widely  below,  the  outer  wall  projecting  slightly  forward  as  viewed 
from  above;  lachrymal  articulating  mainly  with  maxilla;  mastoid 
process  of  squamosal  short  and  broad  owing  to  slight  excision  of 
squamosal  border.  Molars  slightly  hypsodont;  parastyle  and  proto- 
cone  of  first  upper  molar  with  oblique  commissures;  secondary 
parastyle  rudimentary  or  fused  with  main  element;  incisors  thin 
and  w^eak,  the  upper  ones  descending  about  perpendicularly  from 
premaxilljD,  the  points  not  decidedly  curved  backward. 

Remarks. — This  group  of  dark-colored  forms,  segregated  by  Thomas 
under  the  name  Melanomys  as  a  subgenus  of  Oryzomys,  was  elevated 
to  generic  rank  by  Allen  in  1913.  In  general  characters,  and  espe- 
cially dentition,  however,  it  approaches  typical  Oryzomys  so  closely 
that  subgeneric  recognition  seems  better  to  express  the  relationship. 
The  most  notable  dental  differences  appear  to  be  shown  in  the  rather 
high  molar  crowns,  comparatively  straight,  thin  upper  incisors,  and 
the  tendency  toward  suppression  of  the  secondary  parastyle  normally 
present  in  typical  Oryzomys.  The  secondary  parastyle  is  normally 
fused  with  the  parastyle,  which  is  correspondingly  enlarged.  Among 
the  more  important  cranial  details  are  the  expansion  of  the  maxillary 
root  of  the  zygoma  over  the  antorbital  foramen  and  the  resulting 
alteration  in  the  position  of  the  lachr3^mal  as  compared  with  typical 
Oryzomys.  The  lachrymal  m  Melanomys  articulates  almost  entirely 
with  the  maxilla,  its  position  being  anterior  to  the  fronto-maxillary 
suture,  while  in  typical  Oryzomys  it  bridges  this  suture  and  about 
evenly  overlaps  the  maxilla  and  frontal. 

The  subgenus  Melanomys  differs  so  strikingly  from  the  subgenus 
Oligoryzomys  in  appearance  that  no  close  comparison  is  necessary, 
although  most  of  the  characters  of  the  latter  are  found  in  varying 
combinations  in  the  subgenus  Oryzomys. 

ORYZOMYS  CALIGINOSUS  (Tomes). 

Hesperomys  caliginosus  Tomes,  Proc.  Zool.  Soc.  London,  1860,  p.  263.  Type  from 
coast  of  Ecuador,  probably  Esmeraldas.^  Type  No.  7.1.1.128,  British  Museum; 
collected  by  Louis  Fraser. 

Akodon  caliginosus  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XIV,  p.  45,  Jan.  31,  1901. 

Hesperomys  (Melanomys)  caliginosus  Thomas,  Ann.  Mag.  Nat.  Hist.  ser.  8,  XI,  p.  406, 
Apr.  1913. 

Melanomys  caliginosus  caliginosus  [et  al.  subsp.]  Allen,  Bull.  Amer.  Mus.  Nat.  Hist., 
XXXII,  p.  537,  Nov.  17,  1913. 


1  See  Allen  (op.  cit.,  pp.  533-554,  1913)  for  locality  and  revision  of  group  regarded  as  generically  distinct. 
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Geo^phicdistnhution. — (See  iimlor  subgoiius  Melanomys)  (fig.  11). 
General  eharacters. — (See  siibgenorio  eharacters  under  subgenus 
Mdauomys.) 

Color. — Fresh  pelage:  Upperparts  varying  from  tawiiy  to  russet, 
abundantly  but  finely  mixed  with  black,  the  black  tendmg  to  become 
predonimant  especially  on  rump;  miderparts  overlaid  with  varying 
shades  from  dark  ochraceous-taA^iiy  to  cinnamon  bro^vn,  the  dark 
plumbeous  basal  color  showmg  through;  vibrissa)  black,  scarcely 
reaching  posteriorly  to  eai-s;  ears,  feet,  and  tail  thinly  clothed  with 
short  hairs,  the  hairs  and  epidermis  blackish.  Young  (m  first  pelage) : 
Similar  to  achilts,  but  upperparts  usually  more  distmctly  blackish, 

and  underparts  less  heavily 
overlaid  with  och  raceous- 
tawny  or  cinnamon  bro'v\Ti. 

SJcuU. — (See  subgeneric 
charactei-s  under  subgenus 
Melanomys.) 

Bemarlcs. — In  a  revision  of 
the" Melanomys''  group,  Alien i 
assigns  the  component  parts  to 
several  specific  types  on  the 
basis  of  characters  which  seem 
comparatively  unimportant; 

1.  0.  c.  idoneus.          1        2.  O.c.  chrysomelas.  slight  departures  exhibited 

Fig.  11.— Geographic  distribution  of  subspecies  of  either   Ul  COlor  Or  Cranial  de- 

Oryzo77?y«  caZf(7i7io.?us  (exclusive  of  South  American  tails   in  examples  from  widelv 

forms).  '         1         .               •  1 

separated  regions,  pouit  to  the 
probable  inclusion  of  most,  if  not  aU,  of  the  forms  in  the  species 
0.  caliyinosus.  Two  subspecies  range  within  the  limits  of  the  region 
imder  review. 

Key  to  Subspecies  of  O.  caliginosus  (Exclusive  of  South.  America). 

d^.  Upperparts  tending  toward  tawny;  frontal  region  narrower.    (Eastern  Panama.) 

O.  c.  idoneus  (p.  96). 

a^.  Upperparts  tending  toward  russet;  frontal  region  broader.    (Western  Panama; 
Costa  Rica;  Nicaragua.)   O.  c.  chrysomelas  (p.  97). 

ORYZOMYS  CALIGINOSUS  IDONEUS  Goldman 
Cerro  Azul  Dusky  Rice  Rat. 
(  PI.  IV,  figs.  7,  7a;  PI.  V,  figs.  3,  12;  PI.  VI,  figs.  9,  9a.) 
Oryzomys  idoneus  Goldman,  Smiths.  Misc.  Coll.,  LYI,  No.  36,  p.  5,  January  19,  1912. 
Melanomys  idoneus  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXXII,  p.  548,  November 
17,  1913. 

Type  locality. — Cerro  Azul,  near  headwaters  of  Chagres  River, 
Panama  (altitude,  2,500  feet). 

Type. — Xo.  171106,  ?  adult.  United  States  National  Museum 
(Biological  Survey  collection);  collected  by  E.  A.  Goldman,  March 
26,  1911. 


i8ee  Allen  (op.cit.,  pp.  533-554,  1913)  for  locality  and  revision  of  group  regarded  as  generically  distinct 
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Geographic  diMrihution. — Heavily  forested  iiiountaiii  slopes  in 
eastern  Panama;  known  altitudinJi]  range  from  1,800  to  2,800  feet; 
Humid  Lower  Tropical  Zone. 

General  characters. — Similar  to  O.  c.  aUifjinosus,^  of  Ecuador,  hut 
upperparts  paler,  more  tawny,  insteiul  of  russet  in  color.  Closely 
resembling  O.  c.  chrysornelas,  but  color  |)al(M';  skull  nari'ower  between 
orbits. 

Color. — Fresh  pelage:  Upperparts  near  tawny  (becoming  most 
intense  in  worn  pelage),  heavily  and  fijiely  mixed  with  black,  the 
mixture  usually  uniform,  but  black  predominating  on  rump  in  some 
examples;  underparts,  including  inner  sides  of  limbs,  dark  ochra- 
ceous-tawny;  inner  sides  of  ankles  black;  ears,  feet,  and  tail  thinly 
clothed  with  short  hairs,  the  hairs  and  epidermis  blackish.  Young 
(in  first  pelage) :  Upperparts  usually  more  distinctly  blackisli  than 
adults,  the  tawny  element  restricted  to  narrower  tips  of  hairs. 

Skull. — Similar  to  that  of  0.  c.  caliginosus,  but  frontal  region 
narrower;  molars  slightly  larger,  the  toothrows  longer;  anterior 
palatine  foramina  usually  shorter.  Closely  resembling  that  of  0.  c. 
chrysornelas,  but  frontal  region  more  constricted,  the  supraorbital 
borders  less  projecting  laterally. 

Measurements. — Type:  Total  length,  218;  tail  vertebrae,  88; 
hind  foot,  30.  Average  of  10  adults  from  Cana,  Panama:  217.9 
(196-240);  93.3  (85-105);  26.7  (26-27.5).  SluU  (average  of  same): 
Greatest  length,  30.1  (28.6-30.3);  zygomatic  breadth,  16.2  (15.1- 
16.7);  interorbital  breadth,  6.3  (5.9-6.5);  width  of  braincase,  ll.S 
(11.2-12.3);  nasals,  11.4  (10.7-12.6);  anterior  palatine  foramina, 
4.6  (4.4-5);  palatal  bridge,  6.1  (5.4-6.8);  upper  molar  series,  4.7 
(4.4-5). 

Remarlcs. — While  0.  c.  idoneus  differs  from  typical  0.  c.  caliginosus 
very  appreciably  in  color,  close  relationship  is  evidenced  in  cranial 
characters,  some  skulls  being  scarcely  distinguishable.  In  color  it 
closely  approaches  0.  c.  columManus,  of  the  Santa  Marta  region  of 
Colombia,  but  is  slightljr  darker;  the  tail  is  usually  shorter.  In 
cranial  characters  similarity  to  eoluwManu's  is  also  shown,  but  the 
ascending  branches  of  the  premaxiilse  are  narrower  posteriorly,  the 
ends  externally  beveled  in  outline  along  the  interdigitating  fronto- 
premaxillary  line  of  contact. 

Specimens  examined. — Total  number,  47,  as  follows; 
Panama:  Cana,  46;  Cerro  Azul,  1  (type). 

ORYZOMYS  CALIGINOSUS  CHRYSOMELAS  (Allen). 

Costa  Rican  Dusky  Rice  Rat. 
(PI.  IV,  figs.  8,  8a.) 

Hesperomys  (Habrothrix)  caliginosus  Allen,  Bull.  Amer.  Mua.  Nat.  Hist.,  Ill,  p  210, 

Apr.  17,  1891  (Costa  Rica). 
Oryzomys  chrysornelas  Allen,  Bull.  Amer.  Mua.  Nat.  Hist.,  IX,  p.  37,  Mar.  11,  1897. 
Oryzomys  ( Melanomys)  chrysornelas  Allen,  Bull.  Amer.  Mug,  Nat.  Hist.,  XXIV,  p.  654, 

Oct.  13,  1908  (Nicaragua). 
Zygodontomys  chrysornelas  Bangs,  Bull.  Mus.  Comp.  Zoo!.,  XXXIX,  p.  37,  April,  1902 

(Panama). 

Melanomys  chrysornelas  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXXII,  p.  547,  Nov.  17. 
1913. 

Zogodontomys  (sic)  chrysornelas  Allen,  Bull.  Amer.  Mus.  Nat.  Hiet.,  XXXII,  p.  547. 
Nov.  17,  1913.  >  k'  > 
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Tiipelocalilv. — Sut  i  iv.  C'o<ta  Kica  (altitude  probably  hetweou  3,000 
aiur4,0lX)  feet). 

Tttpe, — No.  \jV'-V-'  o  adult.  .Vniorican  ^rusoiiin  c^f  Xatiiral  History; 
colleotod  by  Anastasio  Alfaro,  July  16,  1895. 

GeoQra phic  distributHyn. — "W^^torn  Panama,  Costa  Kica.  and  north 
to  northern  Nicaragua ;  altituiUnal  ranixe  from  near  sea  level  to  about 
3,000  feet,  mainly  in. Humid  Lower  Tropical  Zone. 

GcJieral  characttvs. — Most  closely  alUea  to  0.  c.  idoneus,  but  slightly 
dai-ker  in  color;  skull  broader  between  orbits. 

Cohyr. — About  as  in  0.  c.  idoneus,  but  rufescont  element  in  upper- 
p;\rts  darker  and  inclining  toward  the  russet  tone  of  the  paler  species 
of  0.  c.  caliginos^us. 

SkvJl. — Similar  to  that  of  0.  c.  idoneus,  but  frontal  region  less  con- 
stricted, the  supraorbital  borders  more  projecting  laterally. 

Measure  in  enis. — Average  of  five  adults  from  Escondido  River  (45 
uiile^  from  Bluefields),  Nicaragua:  Total  lens:th,  210  (202-217);  tail 
vortebrcT,  S9  (S7-90);  hind  foot,  25.9  (25-27).  Shill  (average  of 
fom-  adults  from  same  locality):  Greatest  length,  29.1  (28.2-29.5); 
zygomatic  breadth,  15.9  (15. S-16. 1) ;  interorbital  breadth,  6.6  (6.3- 
6.8);  width  of  braincase,  11.8  (11.4-12.2);  nasals,  10.9  (10.1-11.5); 
anterior  palatine  foramina,  4.9  (4.8-5.1);  palatal  bridge,  5.6  (5.3- 
5.8);  upper  molar  series,  4.5  (4.3-4.7). 

Reynarks. — The  range  of  0.  c.  dtrysarnelas  marks  the  northern  limit 
of  the  species  in  Central  America.  The  Costa  Rican  subspecies  is 
most  closely  alhed  to  its  near  geographic  neighbor  in  eastern  Panama, 
although  in  color  the  darker  specimens  approach  some  of  the  paler 
examples  of  0.  c.  caliginosus  and  other  South  American  forms. 

Specimens  examined. — Total  number,  61,  as  foUows: 

Costa  Rica:  Pacuare,  5;  Port  Limon,  1;  San  Carlos,  1;^  Suerre,  5  (t\-pe  and  topo- 

t\'pes;;2  Talamanca  (probably  near  Sipiirio  i,  4. 
Nicaragua:  Chontales.  3;^  Escondido  Pviver  (45-50  miles  from  Bluefields),  14; 

Greviovm.  1;  Savala,  2;^  Pena  Blanca,  3;^  Rio  Coco,  3;^  Rio  Grande,  l;i 

RioTumaS;^  Tuma,  6:^  Vijagua,  6.i 
Panama:  2^^osca,  1. 


Plate  I. 

[All  subgenus  Orvzomm.   Natural  size;  all  in  U.  S.  Nat.  Mus.,  Biological  Survey  collection,  except 

figs.  2,  2a.] 

Figs.  1,  la.  Orvzomys  palustris  -palustrls  (  Harlan  .    Georgetown.  South  Carolina,  c? 
adylt.    (Xo.  71367.) 

2,  2a.  Oryzrjmys  jpalvstris  coloratv.s  Ban^s.    T^-pe.    Cape  Sable,  Florida,  c? 

adult.    (Xo.  4470,  Mus.  Comp.  Zool.) 

3,  3a.  Oryzomys  couesi  couesi  (Alston).   Yaruca,  Honduras,    c?  adult.  (Xo. 

131814.) 

4,  4a.  Oryzomys  couesi  regUlus  Goldman.    Tj'pe.    Los  Reyes,  Michoacan.  S 

adult.    (Xo.  125945.) 

5,  5a.  Oryzomys  covesi  aqv.aticv.s  Allen.    Topotype.    Brown5\-ille,  Texas,  c? 

adult.    (Xo.  65066.) 

6,  6a.  Oryzomys  gatuv^sis  Goldman.    T\-pe.    Gatun,  Canal  Zone,    c?  youDg. 

(Xo.  17i034.) 

7,  7a.  Oryzomys  cozur/ulse  Merriam.    T\'pe.    Cozumel   Island,   Mexico,  c? 

adult.    (Xo.  108462.) 

8,  8a.  Oryzomys  perdnsulx  Thomas.    San  Jose  del  Cabo.  Lower  California.  9 

adult.    (Xo.  146618.) 


1  Collection  Amer.  Mus.  Nat.  Hist. 

«  Four  (including  type)  in  Amer.  Mus.  Nat.  Hist.:  1  in  Field  Mus.  Nat.  Hist. 
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Plate  I. 


Skulls  of  Oryzomys. 

1,  la.  O.  p.  palustris.  5,  5a.  O.  c.  aquaticus. 

2,2a.  O.  p.  coloratus.  6,6a.  O.  gatunensis. 

3, 3a.  O.  c.  couesi.  7,  7a.  O.  cozumelse. 

4, 4a.  O.  c.  regillus.  8,  8a.  O.  peninsulse. 


t^i.  -A  \'.-  4?,  U  S.  Deot  AjT'.    B'olofrlcal  Survey. 


Plate  II. 


Skulls  of  Oryzomys. 

1,  la.  O.  nelsoni.  5,  oa.  O.  r.  megadon. 

2,  2a.  O.  m.  melanotis.  6,  6a.  O.  r.  yucatanensis. 
3,3a.  O.  m.  coJimensis.  7.7a.  O.  b.'bombycmus. 
1.  la.  O.  r.  rostratios.  S,  Sa.  O.  b.  alleni. 


Plate  II. 

(All  subgenus  Oryzomys    Natural  size;  all  in  U.  S.  Nat.  Mus.,  Biological  Survey  collection,  except 

figs.  8,  80.] 

Figs.  1,  la.  Oryzomys  nelsoni  Merriam.    Type.    Maria  Madre  Island,  Mexico,  c? 
adult.    (No.  89200.) 

2,  2a.  Oryzomys  melanotis  melanotis  Thomas.    Topotype.    San  Sebastian,  Ja- 

lisco,   c?  adult.    (No.  88062.) 

3,  3a.  Oryzomys  melanotis  coUmensis,  subsp.  nov.    Type.    Armeria,  Colima. 

9  adult.    (No.  Illff .) 

4,  4a.  Oryzomys  rostratus  rostratus  Merriam.    Type.    Metlatloyuca,  Puebla. 

9  adult.    (No.  93112.) 
5, 5a.  Oryzomys  rostratus  megadon  Merriam.    Type.    Teapa,   Tabasco,  cf 
adult.    (No.  99978.) 

6,  6a.  Oryzomys  rostratus  yucatanensis  Merriam.    Type.    Chichen  Itza,  Yuca- 

tan,   c?  adult.    (No.  108139.) 

7,  7a.  Oryzomys  homhycinus  bombycinus  Goldman.    Topotype.    Cerro  Azul, 

Panama.    9  adult.    (No.  171103.) 

8,  8a.  Oryzomys  bombycinus  alleni  Goldman.    Type.    Tuis,  Costa  Rica. 

subadult.    (No.  Tfyx,  Amer.  Mus.  Nat.  Hist.) 


Plate  III. 

[All  subgenus  Oryzomys.   Natxiral  size;  all  in  U.  S.  Nat.  Mus.,  Biological  Survey  collection. 

Figs.  1,  la.  Oryzomys  alfaroi  alfaroi  (Allen).    Yamca,  Honduras.    ?  adult.  (Xo. 
131817.) 

2,  2a.  Oryzomys  alfaroi  dariensis  Goldman.    T}-pe.    Cana,  Panama.    9  adult. 

(No.  178660.) 

3,  3a.  Oryzomys  alfaroi  rhahdops  Memam.      Type.    Calel,  Guatemala,  c? 

adult.  (No.  76813.) 
4, 4a.  Oryzomys  alfaroi  caudatu^  Merriam.    Type.    Comaltepec,  Oaxaca.  c? 

adult.  (No.  68641.) 
D,  6a.  Oryzomys  alfaroi  palatinus 'Slerrisim.    Type.    Teapa,  Tabasco.    9  adult. 

(No.  99977.) 

6,  6a.  Oryzomys  alfaroi  dilutior  Merriam.    Type.    Huauchinango,  Puebla.  <? 

adult.    (No.  93124.) 

7,  7a.    Oryzomys  guerrerensis  Goldman.    T\-pe.     Omilteme.   GueiTero.  c? 

adult.    (No.  127517.) 

8,  8a.  Oryzomys  Jiylocetes  Merriam.    T\-pe.    Chicharras,  Chiapas.    S  adult. 

(No.  77605.) 
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Plate  111. 


Skulls  of  Oryzomys, 

1,  la.  O.  a.  alfaroi.  5,  5a.  O.  a.  palatinus. 

2,  2a.  O.  a.  dariensis.  6,  6a.  O.  a.  dilutior. 

3,  3a.  O.  a.  rhabdops.  7,  7a.  O.  guerrerensis. 
4,4a.  O.  a,  caudatus.  8,8a.  O.  hylocetes. 


Plate  IV. 


Skulls  of  Oryzomys. 

1,1a.  O.  devius.  5,5a.  0.  f.  fulvescens. 

2,  2a.  O.  pirrensis.  6,  6a.  O.  f.  lenis. 

3,  3a.  O.  talamancae.  7,  7a.  O.  c.  idoneus. 

4,  4a,  O.  t.  frontalis.  8,  Sa.  O.  c.  chrysomelas. 


Plate  IV. 


[Natural  size;  all  in  U.  S.  Nat  Mus.,  Biological  Survey  collection,  except  figs.  1,  lo.J 

Figs.  I,  la.  Oryzomys  (Oryzomys)  deviusBa.ng3.    Type.    Boquete,  Panama.    9  adult. 
(No.  10324,  Mus.  Comp.  Zool.) 

2,  2a.  Oryzomys  (Oryzomys)  pirrensis  Goldman.    Type.    Mount  Pirre,  Panama. 

<f  adult.    (No.  178993.) 

3,  3a.  Oryzomys  (Oryzomys)  talamancx  Allen.    Gatun,  Canal  Zone.    S  adult. 

(No.  170981.) 

4,  4a.  Oryzomys  {Oryzomys)  tectus  frontalis  Goldman.    Type.    Corozal,  Canal 

Zone.    9  adult.    (No.  171531.) 

5,  5a.  Oryzomys  (Oligoryzomys)  fulvescens  fulvescens  (Saussure).    Orizaba,  Vera 

Cruz,    c?  adult.    (No.  63688.) 

6,  6a.  Oryzomys  {Oligoryzomys)  fulvescens  lenis  Goldman.    Type.    Loa  Reyes, 

Michoacan.    (No.  125941.) 

7,  7a.  Oryzomys  {Oligoryzomys)  caliginosus  idoneus  Goldman.    Cana,  Panama. 

cf  adult.    (No.  178608.) 

8,  8a.  Oryzomys  {Oligoryzomys)  caliginosus  chrysomelas  (Allen).    Port  Limon, 

Costa  Rica.    S  adult.    (No.  76265.) 


Plate  Y. 

[Natural  size;  all  in  U.  S.  Xat.  Mus.,  Biological  Survey  collection.] 

Fig.  1.  Oryzomys  {Oryzomys)  palustris  palustris  Harlan^.    Georgetown.  .South  Caro- 
lina,   cf  adult.    (Xo.  71367.) 

2.  Oryzomys  (Oligoryzomys)  fulvescens  juhescens  uSaussure).    Orizaba.  Vera 

Cruz,    d"  adult.    (Xo.  5S248.) 

3.  Oryzomys  (Melanomys)  caliginosus  idoneus  Goldman.    Cana.  Panama.  <? 

adult.    (Xo.  178663.) 

4.  Oryzomys  (Oryzomys)  palustris  palustris  (Harlan).    Greenwich.  Xew  Jersey. 

(?  adult.    (Xo.  117384.) 

5.  Oryzomys  (Oryzomys)  melanotis  mdanotis  Thomas.    San  Sebastian,  Jalisco. 

c?  adult.  (Xo.  88061.) 

6.  Oryzomys  [Oryzomys)  alfaroi  dariensis  Goldman.    Cana.  Panama,    e  adult. 

(Xo.  178657.) 

7.  Oryzomys  (OryzorrLys)  talamancx  Allen.    G^tun.  Canal  Zone.    9  adult.  iXo. 

170979.) 

8.  Oryzomys  {Oryzomys)  bombycinus  homhycimis  Goldman.    Cerro  Azul.  Panama 

o  adult.    (Xo.  171103.) 

9.  Oryzomys  (Oryzomys)  pirrensis  Goldman.    Mo"iint  Pirre.  Panama,    d"  adult. 

(Xo.  178996.) 

10.  Oryzomys  (Oryzomys)  tectu-s  frontalis  Gk)ldman.    Cana.  Panama,    d"  adidt. 

(Xo.  178649.) 

11.  Oryzomys  'Oligoryzomys)  fulvescens  fulvescens  f  .Saussijre).    Orizaba.  Vera 

Cruz,    e  adult.    (Xo.  58248.) 

12.  Oryzomys    Melanomys)  caliginosus  idoneus  Goldman.    Cana.  Panama,  d" 

adult.     Xo.  178684.  J 
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Plate  VI, 


1,  la.  0.  p.  palustris. 

2,  2a.  O.  nu  melanotis. 
3, 3a.  O.  a.  dariensis. 


Molars  of  Oryzomys. 

4,  4a.  0.  talamancae. 

5,  5a.  O.  b.  bombycinus. 

6,  6a.  O.  pirrensis". 


7,  7a.  O.  t.  frontalis. 

8,  Sa.  O.  f.  fulrescens. 

9,  9a.  O.  c.  idoneus. 


Plate  VI. 

Slightly  retouched  and  enlarged  about  eight  diameters;  all  in  V.  S.  Nat.  Mus.,  Biological  Survey 

collection.] 

Figs.  J,  la.  Oryzomys  (Oryzomys)  palustris  palusiris  (Harlan).  Dismal  Swamp,  Vir- 
ginia,   c?  siibadult.    (No.  75203.) 

2,  2a.  Oryzomys  (Oryzomys)  m^lanotis  melanotis  Thomas.  Ixtapa,  JaliB(X).  ^ 
subadult.    (No.  88068.) 

3,3a.  Oryzomys  (Oryzomys)  alfaroi  dariensis  Go\dm2in.  Cana,  Panama.  <?  sub- 
adult.    (No.  178G53.) 

4,  4a.  Oryzomys  {Oryzomys)  talamancx  Allen.    Cana,  Panama.     9  subadult. 

(No.  17960].) 

5,  5a.  Oryzomys  {Oryzomys)  hombycinus  bomhycinus  Goldman.    Cerro  A'/ai\, 

Panama.    9  adult.    (No.  171103.) 
6,6a.  Oryzomys  {Oryzomys)  pirrensis  Goldm2iii.    Mount  Pirre,  Panama.     9  sul)- 
adiilt.    (No.  179030.) 

7,  7a.  Oryzomys  {Oryzomys)  tectus  frontalis  Goldman.    Cana,  Panama.     9  sub- 

adult.    (No.  178646.) 

8,  8a.  Oryzomys  {Oligoryzomys)  fulvescens  fulrescens  (Sar.ssure).    Orizaba,  Vera 

Cruz,    c?  subadult.    (No.  58244.) 

9,  9a.  Oryzomys  {Melanomys)  caliginosus  idoneus  Goldman.    Cana,  Panama. 

9  subadult.    (No.  178668.) 
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Age,  7. 

Aiiodon  caliginosus,  95. 

albi venter,  Oryzomys  couesi,  30, 34, 35, 36, 37, 38,  10. 
alfaroi,  Hesperomys  (Oryzomys),  59. 

Oryzomys  (species),  58-59,  74. 

Oryzomys  alfaroi,  8, 59-61,  61, 62, 63, 66, 67, 68. 
alleni,  Oryzomys  bombycLnus,  77,  78. 
angusticeps,  Oryzomys  alfaroi,  60, 62-63, 64, 65, 71. 
antillarum,  Oryzomys,  44-45, 87. 
apatelius,  Oryzomys  jalapx,  30. 
aquaticus,  Oryzomys  couesi,  36,  39,  39-40. 
Arvicola,  8. 

oryzivora,  9,  22. 

palustris,  9. 
i  aztecus,  Oryzomys  couesi,  34,  35-36,  36,  37. 

B. 

bombycinus,  Oryzomys  (species),  76-77. 

Oryzomys  bombycinus,  77,  78. 
bulleri,  Oryzomys,  33. 

C. 

caliginosus,  Akodon,  95. 

Hesperomys,  95^  97. 

Melanomys  cahginesus,  95. 

Oryzomys  (species),  95-96. 

Oryzomys  caliginosus,  97,  98. 
carrikeri,  Oryzomys,  73,  74. 
caudatus,  Oryzomys  alfaroi,  64-65,  68,  70. 
chapmani,  Oryzomys  alfaroi,  59, 60, 65, 66, 67, 67-68, 
69,  70. 

Characters,  general,  5-7. 
chrysomelas,  Melanomys,  97. 

Oryzomys  caliginosus,  97,  97-98. 

Zogodontomys,  97. 

Zygodontomys,  97. 
colimensis,  Oryzomys  melanotis,  50,  51,  51-52. 
Color,  6,  10. 

coloratus,  Oryzomys  palustris,  23,  25,  26,  27. 
columbianus,  Oryzomys  caliginosus,  97. 
costaricensis,  Oryzomys  fulvescens,  90,  92-93,  94. 
couesi,  Hesperomys,  9,  29. 

Oryzomys  (species),  28-29, 30, 36,  42, 44, 47, 48. 

Oryzomys  couesi,  8, 19,  20,  29-31,  32,33, 34,  35, 
37,  38,  39,  40,  43,  44. 
cozumelse.  Oryzomys,  43. 
crinitus,  Oryzomys  couesi,  30, 35, 36-37, 38, 40, 42. 

J>. 

dariensis.  Oryzomys  alfaroi,  60,  61-62. 
devius,  Oryzomvs,  80,  80-81,  81,  82. 
dilutior,  Oryzomys  alfaroi,  67,  68,  68-69. 

•E. 

Economic  relations,  4-5. 
Explanations,  10-11. 

F. 

flavicans,  Oryzomys  flavlcans,  83,  84. 
floridanus,  Oryzomys  natator,  26. 
frontalis,  Oryzomys  tectus,  85,  85-86. 
fulgens,  Oryzomys,  36,  41-42. 
fulvescens,  Hesperomys,  9,  89. 

Oryzomys  (species),  88-89. 

Oryzomys  fulvescens,  89-91,  91,  92,  93,  94. 
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G. 

gatunensis,  Oryzomys,  42-43. 
Geographic  variation,  8. 
goldmani.  Oryzomys,  30. 
gracilis,  Oryzomys,  59,  60,  61,  62. 
Groups,  14-15. 

Oryzomys  alfaroi,  15,  56-71,  76. 

bombycinus,  6,  15,  73,  75-78. 

caliginosus,  95-98. 

devius,  15,  78-82. 

fulvescens,  88-94. 

longicaudatus,  86. 

melanotis,  1.5,  47-55,  76. 

meridensis,  80. 

palustris,  6,14-15,  18-46,  57,  71,  72,  7.5,  76, 

79,  80. 
pirrensis,  6. 

talamancai,  6,  15,  56,  57,  71-74,  75,  76,  79, 
83. 

tectus,  15,  82-86. 
guerrerensis,  Oryzomys,  58,  59,  69-70. 

H. 

Habits  4-5. 

Habrothrix  caliginosus,  97. 
Hesperomys,  9, 11. 

alfaroi,  59. 

caliginosus,  95,  97. 

couesi,  9,  29. 

fulvescens,  9,  89. 

palustris,  22. 
History,  8-10. 

hylocetes,  Oryzomys,  59,  64,  70-71. 

I. 

idoneus,  Melanomys.  96. 

Oryzomys  caUgmosus,  96-97,  98. 
illectus,  Oryzomys  flavicans,  84. 
incertus,  Oryzomys  alfaroi,  59,  60. 
Individual  variation,  7. 
Introduction,  3-11. 

J. 

jalapse,  Oryzomys,  29. 

li. 

lenis,  Oryzomys  fulvescens,  90,  91. 
Life  zones,  11. 

List  of  species  and  subspecies,  16-17. 
longicaudatus,  Oryzomys,  87. 

M. 

maculiventer,  Oryzomys,  80,  82. 
Material,  8-10. 

mayensis,  Oryzomys  fulvescens,  92. 
Measurements,  10. 
medius,  Oryzomys,  73. 

megadon,  Oryzomys  rostratus,  53,  54,  54-55,  55. 
Megadoutomys,  80. 
Melanomys,  genus,  11. 

subgenus,  4,  5,  1,1,  12, 13, 17,  94-98. 
Melanomys  caliginosus,  95. 

chrysomelas,  97. 

idoneus,  96. 

melanotis,  Oryzomys  (species),  49-50,  52,  53, 87. 

Oryzomys  melanotis,  50-51,  51,  52. 
meridensis,  Oryzomys,  80,  82. 
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mexii'amis.  Orvromvs  txiuesi,  S,  30,  31,  33,  33-35, 

35. 36, 37. 38. 45.  •tt^. " 
moUstus,  Oryromys,  3S. 
mollipilosus,"  OrvtoniN-s,  73,  74. 
Molt,tv-7. 

ifui  paluftris.  S,  9,  11,  22. 

N. 

natator.  Orytomys  palustris,  23.  2-1,  24-25,  26,  27. 

na\nis.  On-romys,  11. 

Neacomys",  13. 

Nectom\-s:.  13. 

nelsoni.  On-iomys,  46-47. 

Xcsoryzoiuys,  13." 

niccra'ms,  Oryzomys  {Oligoryzomys),  92,  93. 
Nyctomys,  14. 

O. 

CEcomys,  S3. 

01igoryzom>-s.  subgenus,  4,  5,  11,  14,  17,  87-94,  95. 
oryzivora,  Arvicola,  9,  22. 
Orvzomvs,  genus,  3,  11-17. 

"  subgenus.  4,  11,  16,  17-87,  87,  88,  95. 
Orvzomvs  albi venter,  30,  34. 35. 36.  37,  38, 40. 

'  alfarbi,  8,  59-61,  61,  62,  63,  66,  67,  68. 
alleni,  77.  78. 

angusticeps,  60,  62-63,  64,  65,  71. 
antillarum,  44-45,  87. 
apaidius,  30. 
aquaiicus.  36,  39,  39-40. 
aztecus.  34.  35-36,  36,  37. 
bombvcinus,  76-77,  77,  78. 
bulla-i,  33. 

caliginosus,  96,  97,  98. 

carrikeri.  73,  74. 

caudatus.  64-65,  68,  70. 

chapmani,  59,  60,  65,  66,  67,  67-68,  69,  70. 

chrysomelas,  97.  97-98. 

coliiaensis.  50.  51.  51-52. 

coloratus,  23,  25,  26,  27. 

columbianus,  97. 

costaricensis,  90.  92-93,  94. 

couesi,  8,  19,  20,  2S-29,  29-31,  32,  33,  34,  35,  36, 

37,  38,  39,  40,  42,  43,  44,  47,  4S. 
cozumelse.  43. 

crinitus,  30,  35.  36-37,  38,  40,  42. 
dariensis.  60.  61-62. 
devius,  SO.  80-81,  81,  82. 
dilutior,  67.  68,  68-69. 
flavicans.  83,  84. 
HoTidanus,  26. 
frontalis,  85,  85-86. 
fulgens,  36,  41-42. 

fulvescens,  88-89,  89-91,  91,  92,  93,  94. 

gatunensis,  42-43. 

goldmani,  30. 

gracilis,  59,  60,  61,  62. 

guerrerensis,  58,  59,  69-70. 

hvloeetes,  59,  64,  70-71. 

id'oneus,  96-97,  98. 

illectus,  84. 

incertus,  59,  60. 

jalapse,  29. 

lenis_,  90,  91. 

longicaudatus,  87. 

maculiventer,  80,  82. 

mayensls,  92. 

medius,  73. 

megadon,  53,  54,  54^55,  55. 
melanotis,  4S^.50,  50-51,  51,  52,  53,  87. 
meridensis,  80.  82. 

mexicanus,  8,  30,  31,  33,  33-35,  35,  36,  37,  38,  45, 
46. 

molestus,  38. 
mollipilosus,  73,  74. 
natator,  23,  24,  24r-25,  26,  27. 
navus,  11. 
nelsoni,  46-47. 
nicaragjLS:,  92,  93. 
palatinus,  65-66,  66,  67. 
palmarius.  S3,  84. 
palmiTff,  59,  61,  62. 

palustris,  3,  4,  5,  21-22,  22-24,  25,  26,  27,  29,  48, 
62,  74. 


Oryzomifs  /wHom* /kv/.s-,  73.  74. 
pwunsula>,  2^),  45-46. 
porapms,  30,  31,  39.  40. 
pirronsis.  80.  81.  81-82. 
rciallus,  34,  36.  37.  37,  38,  40. 
rhabdops.  59,  60,  62,  63,  63-64,  65,  71. 
richardsoni,  30. 
richmondi,  30,  32,  42. 
rosfratus,  49,  50,  52,  53-54,  54,  55. 
rufiniis,  29. 
rufu^,  33. 

saturatior,  65,  66,  66-67,  71. 

talamanca\  53,  60,  61,  62,  73-74. 

ifapfnsis,  29. 

toctus,  84,  84-85,  85,  86. 

tcxcnsis,  23,  25,  26,  27-28. 

vegetus,  93,  93-94. 

victus,  14,  86-87. 
;       yucatanensis,  52,  53,  54,  55,  65. 
j        zygomaticus,  30,  31,  32-33,  34. 

I  ^' 

I  palatinus,  Oryzomys  alfaroi,  65-66,  66,  67. 

I  palmira?,  Oryzomys,  59.  61.  62. 
palmarius,  Oryzomys,  83,  84. 
paluslris,  Arvicola,  9. 
Hcspcromys,  22. 
Mu^,  8,  9,  11,  22. 

Oryzomys  (species),  21-22,  29,  48,  62,  74. 
Oryzomys  palustris,  3,  4,  5,  22-24^  25,  26,  27. 

?inam crisis,  Oryzomvs,  73,  74. 
elage,  6. 

:  pemnsulas,  Oryzomys.  29,  45-46. 

?eragrus,  Oryzomys  couesi,  30,  31,  39,  40. 
'eromyscus,  14,  80. 
phseopus,  Oryzomys,  11,  94. 
;  pirrensis,  Oryzomys,  80,  81,  81-82 

R. 

regillus,  Oryzomvs  couesi.  34,  36,  37,  37,  38,  40. 

Reithrodontomys,  14,  87,  88. 
!  rhabdops,  Orvzomvs  alfaroi,  59,  60,  62,  63,  63-64, 
I     65,  71. 

Rhipidomys,  13,  83. 

richardsoni,  Oryzomys,  30. 

richmondi.  Oryzomys  couesi,  30,  32,  42. 

rostratus,  Oryzomys  (species),  49,  50,  52. 
Oryzomys  rostratus,  53-54,  54,  55. 

rufinu-s,  Oryzomys  jalapse,  29. 

rufu^,  Oryzomys,  33. 

S. 

saturatior,  Oryzomys  alfaroi,  65,  66,  66-67,  71. 
Specimens  examined,  9-10. 
Subgenera,  14-15,  17. 

T. 

talamancse,  Oryzomys,  53,  60,  61,  62,  73-74. 

teapensis,  Oryzomys,  29. 
I  tectus,  Orvzomvs  rsDCcies),  84. 

Orvzomvs  tectus,  84-85,  85,  86. 
:  Teeth, 'lO,  11  (fie.)- 

texensis,  Orvzomvs  palustris,  23,  25,  26,  27-28. 
■  Tylomys,  84". 

i  Variation,  7-S. 

i  vegetus,  Oryzomys  fulvescens,  93,  93-94. 
%'ictus,  Oryzomys,  14,  86-87. 

Y. 

'  yucatanensis,  Oryzomys  rostratus,  52,  53,  54,  55,  65. 
Z. 

I  Zogodontomys  chrysomelas,  97. 
'■  Zonal  di^'isions,  11. 
:  Zygodontomys,  14. 
'        chrysomelas,  97. 
zygomaticus,  Oryzomys  couesi,  30,  31,  32-33,  34. 
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No.  38.  A  Review^  of  the  American  Moles.   By  Hartley  H.  T.  Jackson.   Pp.  100, 

pis.  6,  figs.  27  (incl.  6  maps).   1915  Price,  20  cents. 

No  39.  Revision  of  the  Pocket  Gophers  of  the  Genus  Thomomys.    By  Vernon 

Bailey.   Pp.  136,  pis.  8,  figs.  10  (incl.  7  maps).    1915  Price,  25  cents. 

No.  40.  A  Systematic  Account  of  the  Prairie-Dogs.    By  N,  Hollister.    Pp.  37, 

pis.  7,  figs.  2  (maps).    1916  Price,  15  cents. 

No.  41.  Review  of  the  Grizzly  and  Big  Brown  Bears  of  North  America  (Genus 

TJrsus ) ,  with  Description  of  a  New  Genus,  'Vetularctos.   By  C.  Hart  Merriam. 

Pp.  136,  pis.  16.   1918  Price,  35  cents. 

No.  42.  Life  Zone  Investigations  in  Wyoming.    By  Merritt  Gary.    Pp.  95,  pis. 

15  (incl.  1  colored  map),  figs.  17  (incl.  1  map).   1917  Price,  40  cents. 

No,  43.  The  Rice  Rats  of  North  America  (Genus  Oryzomys).    By  Edward  A. 

Goldman.    Pp.  100,  pis.  6,  figs.  11  (incl.  10  maps)  Price,  20  cents. 

No.  44.  Revision  of  the  American  Flying  Squirrels.    By  Arthur  H.  Howell. 

Pp.  64,  pis.  7,  figs.  4  (maps).   1918  ^  Price,  15  cents. 


